There is an Irving Grating 
Sales Engineer 

in the area 

to assist you. 


Specially trained consultants, 
stationed throughout the country, 
draw upon over 50 years 
of grating experience 
to show you how grating 
can save you time and money 
and improve your job, 
whatever it may be... 
wherever it is. 


We manufacture 
all types of 
industrial gratings, in 
steel, aluminum 
and 
other metals 


RIVETED 


From the time we founded the grating industry, 
in 1902, we have made an almost endless vari- 
ety of applications of grating to solve numerous 
and varied engineering problems. 


PRESSURE-LOCKED 


WELDED 


“A FITTING GRATING 


FOR EVERY PURPOSE” 
For location of the nearest Irving Sales Engineer 


consult your local Classified Telephone Directory 
in principal cities 


} WIE VIRVING SUBWAY GRATING C0. inc. 


ESTAS? 4. ORIGINATORS OF THE GRATING INDUSTRY 


Representatives 
Offices and Plants at: in Canada, Mexico and 


5008 27th St., LONG ISLAND CITY 1, N. Y. South Africa 
1808 10th St., OAKLAND 20, CALIFORNIA 
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your job calls for PIPE PILES 


aster trom-Foster service pays off in big savings/ 


As uses of pipe for piles increase, more and more 
contractors are calling on L. B. Foster Company 
for the best and fastest service available. These 
contractors know us as specialists in steel pipe for 
piling, in all diameters and wall thicknesses— 
spiralweld, electricweld, seamless, and lapweld. 


On this river-span job we delivered 16-inch diam- 
eter Taylor-Forge Spiralweld foundation pipe (in 


SINCE 1901 


52 and 60-ft. lengths) as piling for bents of two 
bridges which span 135-ft. streams. While we 
are constantly supplying scores of small jobs 
every day, we'll also deliver all the material re- 
quired for even the biggest jobs . . . to your job 
site, and .. . on schedule. No delays for you, no 
storage problems, more savings. 


Send for Foster catalogs—yours for the asking. ' 


PITTSBURGH - NEW YORK - CHICAGO - HOUSTON - ATLANTA - LOS ANGELES 


STEEL-SHEET PILING - H-BEARING PILE - STEEL PIPE - RAILS - ALUMINUM PIPE - ALUMINUM BRIDGE RAILING 


Working from barges, 
Brennan Brothers of La 
Crosse, Wisconsin and 
Lansing, Iowa placed spiral- 
weld foundation pipe in 8 
feet of water, then had to 
drive through 40 ft. of 
Mississippi River sand, clay 
and mud bottom. Piling, 
supplied by L. B. Foster Co. 
was concrete capped, each 
measured 26 x 3 x 2 ft. 
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NEW USE FOR GRATING -- SUN SHADES FOR MODERN SCHOOLS 


Light aluminum grating for SUN SHADES on schools is in perfect harmony with modern school design — allows 
80% passage of light and air without the accompanying penetrating rays of the sun. Because they are aluminum 
they are maintenance-free. Furthermore, they provide a permanent working platform for easy access to windows. 


Only the finest precision manufacturing would satisfy the architect who designed the school shown here. BORDEN 
is recognized as a leader in quality custom-manufactured gratings, in ferrous and non-ferrous metals. 


Other uses for grating in school design: Areaways, boiler rooms, laboratories, gridiron catwalks in auditoriums 
and gymnasiums, footscrapers and window guards. 


BORDEN METAL PRODUCTS CO. w-s 
Gentlemen: 
Please send me BORDEN Catalog 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREE 8-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 
SOUTHERN PLANT—LEEDS, ALA.—MAIN PLANT—UNION, N. J. 
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William Ginsberg & Associates, New York City, are architects and engineers for the new 
Buffalo Evening News building. Siegfried Construction Co., Inc., of Buffalo, is general contractor. 


Steel H-Piles Driven to Bedrock 
FOR FOUNDATIONS OF NEW BUILDING IN BUFFALO 


Foundation work has been completed for a new steel and brick building 
in downtown Buffalo, N. Y., to house the printing plant of the Buffalo 
Evening News. The building will contain 158,500 sq ft of space, embody- 
ing the most modern developments for newspaper production. Contained 
in the $7 !4 million building will be a pressroom 250 ft long and 60 ft wide 
with a 45 ft ceiling. 

Bethlehem Steel H-Piles were used in the foundations. Over 1000 piles, 
varying in length from 36 to 49 ft, were driven to bedrock in this first 
phase of construction operations. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
ETHUEHE 


BETHLEHEM STEEL ws 
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i Specify any size or type your design re- 4 
| quires. Glass can be clear or patterned, ——- — 
‘projected, pivoted and hopper types or |. 
The verticals as well as all pcan be 45 ja 
fabricated from a variety of materials 
provide contrast with the spandrels. 
_in a number of cross-sections to suit — 
sign and size selections are possible. | 
The V-Panels can have a wide variety | | 
| Galbestos or vitreous enameled alumi- | 
Pioneers in puttyless glazing since 
wall os individual oo your signature 
in England—f 
In Canada —R 


Buy your job-sized 


Now-—why tie-up useful money or “strap” your credit 


4- ni 0 tra ks or by “over-equipping”? Why spend upwards of four times 


as much for several limited-duty machines which one 


r U b A r 0 im d 4-In-1 can replace—and outproduce? 


An International Drott 4-In-1 gives you 4-machine 
C ompl ete line oO} usefulness for one moderate investment. Yes, the 
exclusive and revolutionary 4-In-1 gives you instant 

availability of 4 big-capacity machine actions! 


profit- producing rigs. You get world-beating Skid-Shovel excavating- 


All-in-1 International Drott 4-In-! 


apreed, or compect with triplepower pty-action 


loading performance. You get exclusive multi-purpose 
“carry-type scraper” action. You get production-boost- 
ing clamshell action. You get “radius-controlled” bull- 
dozer action with big-yardage earth-rolling ability! 

You get 4-In-1 versatility unlimited for a fraction of 
the price of the machines it can replace and outper- 
form, on job after profitable job! 

And you can have 4-In-1 advantages teamed with 
all-condition International crawler traction, or rubber- 


gives YOU eee 


that “surrounds” She 
in fest guip—gives jou “hope 


tired Hough Payloader speed! 

See your International Distributor—he’s the only one 
who can offer you a 4-In-1 deal! He’s the only one who 
can save you the thousands of dollars that 4-In-1 own- 
ership assures—by giving 4-machine utility for one mod- 
erate investment. And he can prove the “heap of 
difference” in 4-In-1 performance on tracks or rubber— 
against anything else in the field! See him soon for a 
demonstration! 


with elem Ug up, skid shoes the 
qréund, the tedius-controlied rolls 
the serth with precision! 
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ONLY YOUR . 
CAN OFFER THESE 


Exclusive triple-power 
pry-action break-out 


Inbuilt ability to deliver tremendous excavating force 
enables this TD-9 4-In-1 to yank out deeply embedded 
old masonry piers. You see typical, on-the-job advan- 
tages of true and exclusive International Drott pry- 
over-shoe break-out action—the only design that gives 
you the three absolute essentials: (1) Full hydraulic 
power transfer from full piston-face power-push; (2) 
Long lever to apply full pry-power; (3) Fixed fulcrum 
of frame-mounted skid-shoes, to concentrate pry-force! 


Check these other famous 


International Drott Exclusives! 


@ STANDARD EQUIPMENT. 
Three-valve design, to provide 
hydraulic control power for at- 
tachments. capacity! 

@ STANDARD EQUIPMENT. 

Double-bottom, bridge-truss 

bucket to insure 4-In-1 strength 

to match pry-action. 


@ STANDARD EQUIPMENT. 
Yoke-type supports to insure 
linkage strength to back 4-In-1 


@ STANDARD EQUIPMENT. 
Magnetized dip stick to prevent 
damage to hydraulic system 
from minute abrasives! 


Exclusive parallelogram 
raise action 


No eccentric tipping to cause spill-back and lose yard- 
age! The 4-In-1 has non-spill, roll-back level—all the 
way up. Compared to ordinary front-end loader per- 
formance, this feature, alone, can increase your daily 
yardage up to 18%! You'can bottom-dump the 4-In-1 
as a clamshell...and do it 242-foot higher than ordi- 
nary roll-forward buckets. And bottom dumping elim- 
inates the sticky materials problem—where other rigs 
foul up and can’t get the job done! 


Only your International Distributor can 
offer you the big money-making advantages 
of International Drott exclusive 4-In-1 
features. Only he can deliver you job 
versatility unlimited, in the world’s only 
multi-purpose machine of its type! Prove to 
yourself that your correct size of 4-In-1 can 
replace and outperform a whole machinery 
yard full of limited-duty rigs. Ask for a 
demonstration! 
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Exclusive shock-swallow- Complete line of 
ing Hydro-Spring attachments 


Capacity - boosting, machine- protecting Hydro-Spring Job-getting, money-making attachments built for spe- 
is a hydraulic cylinder enclosed in a heavy-duty loco- cialized duty, provide tree-grubbing, boulder-buck- 5 


motive-type coil spring. Shock force displaces oil from ing, log-loading performance available only from 
main lift cylinders into the Hydro-Spring cylinder— International Drott equipment! Grubber Blade attach- 
extending it and compressing the big spring to absorb ment, used in place of the 4-In-1, is shown applying the 
and cushion impact loads. Slamming the 4-In-1 bucket tremendous force of pry-action break-out—to uproot a 
into hard material—’dozing frozen ground—dumping tough old oak tree. Other special attachments built to 
rock with a bang—you never worry! Hydro-Spring gen- extend International Drott advantages to other fields 
tles trouble-causing forces by two-thirds or more— include: Rock Forks, Skid-Grapples", Bulldozer and 
practically eliminates hydraulic hose failures! Bullangledozer blades! 

a ae Internationa! Harvester Company, 180 N. Michigan Ave., Chicago 1, Ill. 


Drott Manufacturing Corp., 3126 South 27th St., Milwaukee 15, Wis. 


TRACTOR SIZE 4-IN-1 CAPACITY 

INTERNATIONAL. 
D ROTT 


| 
ur SIZES 


New Highway 
Construction 
Requires Pipe, 
In A Hurry! 


AMERICAN 


CAST IRON PIPE 


The tremendous new highway construction program will 
require relocation of water, gas, and sewage lines in com- 
munities throughout the country. 

The relocation of the old Dublin Road Force Main in 
Columbus, Ohio, is an example. 

Speed, both in furnishing pipe and installing it, will be 
required. Long, trouble-free service, including resistance to 
impact loads and other stresses as well as resistance to 
corrosion once the pipe is installed, will also be required. 

American Cast Iron Pipe Company service and centrifu- 
gally cast pipe meet these requirements: 


* Sales offices and shipping points near you 
help speed delivery. 

© Easy-to-assemble, bottle-tight joints help speed 
installation. 


© Strength, durability, and corrosion-resistance 
assure long trouble-free service. 


Specify American Cast Iron Pipe. A call to our Sales Office 
nearest you will bring both information and assistance. 


lining, being installed in Columbus, Ohio, for water service. 


SALES OFFICES 


New York City « 
Kansas City 


Dallas 


San Francisco 
Pittsburgh 
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Nee 
ne 36” American Double-X Mechanical Joint Pipe, with Enameline 
| 
CAST IRON PIPE CO. | 
Le BIRMINGHAM 2, ALABAMA 


RODNEY HUNT SLUICE GATES 
.. THE BAYOU BEHAVE 


Water control engineering problems are unique 
in their profound effect upon human lives, 
health and prosperity. 

In this installation, Rodney Hunt engineering 
and sluice gate design protect more than 80 
square miles of farm land. The gates, when open, 
allow normal drainage to the Bayou River, and 
when closed prevent flooding as the river goes 
to flood stage. 

The two Rodney Hunt 10-foot by 10-foot 
cast iron bronze-mounted sluice gates were de- 
signed for maximum opening with minimum 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 
86 Lake Street, Orange, Massachusetts, U.S.A. 


structure. The installation is unique because in- 
herently rigid flange frame sluice gates with wall 
thimbles were installed with attaching studs pro- 
jecting to the front of the frame. This eliminated 
the need for excessive side clearance and saved 
on structural costs. Rodney Hunt also supplied 
precision-built interconnecting floor stands with 
twin stems on each gate for balanced, smooth 
operation. 

Projects of such importance demand skilled 
engineering as well as unquestioned product 
dependability. 


RODNEY 
‘HUNT 


SERVING WATER CONTROL ENGINEERS WITH SLUICE GATES AND ENGINEERING 
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FRANKI 
FOUNDATIONS 


UNIQUE INSTALLATION METHOD 


CREATES 


PRESSURE INJECTED FOOTINGS! 


compare these advantages 
with ordinary concrete footings: 


* ZERO SLUMP, “POUNDED IN” concrete 


FORGED by 150,000 FT. LB. blows 

: EXPANDED BASES —36" to 60” diameter 


BEARING IN DEPTH 
in granular soil or on rock 


GUARANTEED 
to support specified design loads 


After completion of the pressure injected footing, these two options are available: 


UNcased Shatt Cased Shaft 


| 


Junior High School Multi-level Parking Facility 
Hamden, Connecticut City of Worcester, Mass. 
Warren H. Ashley — Architect Doak Martin — Architect 
Arthur G. Beaulieu Assoc. — Engineers Francis S. Harvey — Engineer 
The Fusco-Amatruda Co. — Gen‘! Contr. J. W. Bishop Co. — Gen'] Contr. 
For brochure describing Franki Foundation methods, 
write to: 

FRANKI 


FOUNDATION COMPANY 103 ParRK AVENUE, NEW YORK 17, N.Y. 
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Owner: New York State Thruway Authority 
Engineers: Madigan-Hyland 
Substructure Contractor: Merritt-Chapman & Scott Corp. 


vou can’t see the 
toughest problem 


Placing the foundations for the center cantilever span of the $60-million 
Tappan Zee Bridge was a major construction triumph! Featuring 
buoyant concrete caissons, this famous structure carries the New York 
Thruway 2.8 miles across the Hudson River from Nyack to Tarrytown. 


Substructure design called for 30-inch pipe piles to take part of the dead 


aes Zoe i. LGNEISS = load and all of the live load, but unusual subsoil conditions (diagram) 
caused unprecedented problems. Boulders and weak bedrock prevented 
400" firm pile bearing; 260 to 300-foot piles made tremie concreting 
10007 500° 500’ j impractical. When these conditions were encountered, INTRUSION- 
CHANNEL PREPAKT was Called in. 


After airlift mucking, all 146 piles were filled with PREPAKT concrete 


Subsoil profile at Tappan Zee site. 


PIPE PILE 
FILLED WITH 
PREPAKT CONCRETE 


made by consolidating preplaced aggregate with INTRUSION grout. 

This was followed by drilling, washing and INTRUSION grouting the area 
below the piles to provide necessary point-bearing for the piles. This 
consolidated the seamy gneiss and decomposed sandstone producing a 


direct, strong connection to bedrock for piles stopped by boulders. 
— Modern I-P techniques thus were vital to the success and economy of 
the unique Tappan Zee foundations. When you encounter difficult 
foundation problems, contact: INTRUSION PREPAKT, INC., Room 568-F, 
-290' Union Commerce Bldg., Cleveland 14, Ohio. In Canada: INTRUSION- 
cnour PREPAKT, Ltp., 159 Bay St., Toronto, Ontario. 


> INTRUSION-PREPAKT, INC. 


OFFICES IN PRINCIPAL U.S. AND FOREIGN CITIES 


Pedestal build-up with INTRUSION grout 
supports piles halted above bedrock by 
boulders. Piles were filled with PREPAKT 


concrete when great length made other Intrusion and Prepakt are trade marks of Intrusion-Prepakt, inc. whose methods and materials ere 
methods impractical. covered by VU. S. Patents Nos. 2313110, 2655004, 2434302 and others, also patents pending. 
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Chicago tests prove 
USS Steel 


To provide authentic data showing USS steel 
H-beam piles capable of meeting limits allowed 
by the City of Chicago Building Code, United 
States Steel Corporation had the Armour Research 
Foundation of Illinois Institute of Technology 
conduct tests on a site having soil conditions 
typical of the Loop area. Tests were made at the 
corner of Harrison and Halstead Streets. A total 
of 17 piles were driven, eight of which were used 
as anchor piles. Data on the nine test piles is 
shown in the table below. 


USS Steel H-Beam Bearing Pile Test 


Estimated Design Load by ENR Formulaf......... 
Total Deflection at Proposed Allowable Lood 

Total Deflection at Test Load. . 
Rebound from Test Load 
Total Net Settlement 
Allowable Total Net Setti by Chicago Code. . 


Load at Foilure—Tons 
Avg. Unit Stress (fs) at Failure—psi.............- 
Total Deflection at Failure... 
Rebound from Failure Load 
Net Settlement after Removal of Failure Load. .... 


ANCHOR PILES. 14” CB 87 (Maximum uplift = 200k/ pile) 
6 @ 


c Anchor Piles 
Anchor, 
Test Piles 


8 
¥ 
— 
*Final driving of all piles by Vulcan type OR hammer— 
— +4 30,225 ft. lbs. $ENGINEERING NEWS formula. 


dotum 
—10.0% Fill and Sond 


Tough clay with sond 
ond grovel seams 


| 


—17.5' 


Blue clays 


— 56.0° 

Very dense silt & cloy 
—63.5" Med. deme sit & 

THEIR NATURAL ADVANTAGES make 

—74.0" Grey silt, cloy & sond—med. deme 


USS STEEL H-BEAM BEARING PILES 


Grey silt—trace of cloy, $y) 
sond & gravel. Very dense. 
the logical foundation for heavy, 
Rock—Dolomitic limestone 
e e 
multi-story buildings 
: The design possibilities, low cost, and ease of installation of USS steel H-Beam bearing 
: piles offer definite advantages over foundation caissons for supporting heavy buildings. 
| Buildings of any height can be founded on steel H-Beam piles without limitations resulting 
from insufficient penetration. Excessive amounts of free water, marsh gas, and other ad- 
verse conditions which sometimes halt construction of open-pit caissons, offer no obstacles SEE THE UNITED STATES STEEL HOUR. It’s a 
to obtaining required design loads with steel H-beam bearing piles. Furthermore, the cost full-hour TV program presented every other 
in time, materials, and equipment needed to construct open-pit caissons makes USS steel week by United States Steel. Consult your 


H-Beam Bearing Piles the most economical type of foundation you can use. local newspaper for time and station. 
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4 0. line — Approx. 14.0" Chicago city 
| | | | | 
| | | | Test Boring | 
| | 
| Y 
| Y 
3 Y 


high load-carrying 


capacity 


H-Beam Bearing Piles 


All of the nine piles tested exceeded the require- 
ments of the Chicago Building Code, except for 
the closed end, 14-inch H-beam bearing pile that 
failed by excessive net settlement at a load of 370 
tons. This pile was not driven to hardpan inas- 
much as the desired driving resistance was at- 
tained before hardpan was reached. Therefore, it 
seems logical to assume that for loads of the mag- 
nitude of those under discussion, firm seating in 
hard soil should be a requirement. 

Here again is proof that USS Steel H-Beam 


Bearing Piles are capable of carrying heavy 
foundation loads into stable mediums lying at 
great depth. Their capacity for high unit loads, 
both vertical and horizontal, permits fewer piles 
and fewer driving operations for a given load. 
They are readily handled in the field by ordinary 
equipment, are easy to splice, eliminate jetting, 
and withstand rough handling. 

If you would like to receive detailed informa- 
tion regarding your particular foundation prob- 
lems, please contact the office nearest you. 


12” CBP 53 #/’ 
Open 
100 
200 


12° CBP 53 #/’ 
Closed 
100 
200 


14° CBP 117#/' 
Closed 
200 
400 
24 
213 
0.454" 


See 
Below 


4.00” 


Local Flange 
Buckling Above 
Ground 


Buckling Above 
Ground 


UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
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104,3’ rock line 


+ COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Data (in accordance with Chicago Code requirements—in addition B4, B2 ond B3 were tested to failure.) ie — 
04 C4 B4 02 C2 B2 03 C3 B3 
10” CBP 42#/’ | 10" CBP 42#/’ | 10” CBP 42#/’ 12” CBP 53#/’ | 14” CBP 117#/’ 14° CBP 
Open Closed Open Open Open Open 
| 75 75 75 100 200 200 : ee 
150 150 150 200 400 400 ae . 
10 10 31 7 7 Refusal 22 OnRock | 
151 151 228 124 124 mre 208 ie 
0.317" 0.312" 0.168" 0.359" 0.338" 0.270" 0.378" 0.293" 
0.773" 0.976" 0.501" 2.147" 1.321" 0.637" 0.891" 0695" 
0.633” 0.730" 0.549” 0.754" 0.810" 0.670" 0.723" | 
0.140" 0.246" —0.048" 1.393" 0.511" —0.033" 0.168" 0.038 
1.50" 1.50" 1.50" 2.00" 2.00" 2.00" 4.00” 4.00 
240 300 3s 
34400 psi 38500 psi 36900 psi 
0.985" 1.079" 266° 
0.831" 0.932" 
0.154" 0.147" 1493" 
Local Flange Yielding 
| 
a 
| | | 
| 
4 
| 
| | 
| | 
| | | | 
| | | 
| | | 80-0" 
| At load of 370 tons 
4 i 5.014" was observed, 
with net settlement 
of 4.260” after ree 
| = | 
| 
15 


BIG YELLOW TEAM 


KEEPS HOT MIX MOVING 
150 TONS PER HOUR 


Commonwealth Construction Co., Ltd., of Vancou- 
ver, B. C., Canada, depends on Caterpillar equip- 
ment for its road building jobs. The pictures shown 
here were taken near Clearwater, B. C., where 11.3 
miles of highway were being surfaced with hot mix. 


Included in Commonwealth’s big yellow team at 
the mixing plant are a CAT* D318 Engine that 
drives the blower, a D342 that drives the mixer and 
a D364 Electric Set that runs the dryer, bucket line, 
pumps, burners, lights and conveyors. Hourly pro- 
duction is approximately 150 tons of material. 


Power for the portable crusher is supplied by 
another Caterpillar D342 Engine. A D318 powers 
the l-yard dragline that loads the hopper, and a 
Cat D6 Tractor stockpiles the gravel as it comes 
from the crushing plant, handling about 1,800 
tons a day. The seventh Caterpillar machine in the 


Three Cat Diesels power the Standard 


Steel hot mix plant: A D318, left; D342, center; and o D364 Electric Set, right. 


line-up is a No. 112 Motor Grader, used for scari- 
fying and leveling the road. 


Many contractors have found it pays to keep 
Cat equipment predominant in their spreads. Oper- 
ators are familiar with Cat-built machines and feel 
at home with them. Rugged design, good control 
and ease of maintenance are other qualities which 
operators like about Cat equipment. 


A quarter century of diesel leadership has pro- 
duced a line of engines that are unbeatable for 
heavy-duty work. They’re built to operate steadily, 
without fouling, on a wide variety of low-cost fuels, 
including ordinary No. 2 furnace oil. There are no 
cylinder ports to clean, and simple, single-orifice 
fuel injection valves need no cleaning or adjust- 
ment. Lubrication schedules are also simplified 
when all equipment is Caterpillar-built. 
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This D342 Engine drives the Pioneer portable crusher. In back- 
ground, working on the gravel stockpile, is a Caterpillar D6 Tractor. 


One of the most important factors in standard- 
ization is the availability of prompt, efficient serv- 
ice on all machines from a single, responsible 
source—your Caterpillar Dealer. 


He has facts and figures to prove the dollars- 
and-cents advantages of making Cat equipment the 
backbone of your spread. And he backs the long 
work life of that equipment with reliable service 
and Caterpillar parts you can trust. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


*Caterpillar and Cat are Regi: T Tractor Co. 


The Koehring dragline, with 1-yard bucket, is powered by a Cat 
D318 Engine. 


A Caterpillar No. 112 Motor Grader scarifies a 


nd grades road surface before asphalt mix is laid, 
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It’s Omega Time! 


FOR FEEDING AND SLAKING 
QUICKLIME IN LARGE PLANTS 
Omega Lime Slaker with Loss- 
In-Weight Feeder 


Accuracy — within +1% of set feed rate 
(by weight) 
Capacity — 50 to 12,000 Ibs./hr. 


Feed range — up to 100 to 1 on feeder... 
10 to 1 on slaker 


FOR FEEDING LIME SLURRY IN LARGE PLANTS 


Omega Rotodip Liquid Feeder 
Accuracy — within +1% of calibrated rate 
Capacity — moximum rates up to 1800 gph 
Feed range — up to 100 to 1 


FOR 


Omega 

Loss-In-Weight 

Feeder, Model 30 

Accuracy — within 
+1% (by weight) of 
set feed rate 

oy — up to 
2000 Ibs./hr. 

Feed range — os high 
os 100 to 1 if 
necessary 


FEEDING HYDRATED LIME... 


Omega Omega Model 50A 
Universal Feeder Disc Feeder 
Accuracy — within Accurac ith; 
Y — within 
5% by +3% to 5% by 
weight 
Ca ~ for Capacity — from 20 to 
5000 Ibs. /hr. eed range — up to 
Feed range — up to i. 2 10 tol... any one 


40 to 1 for any 
of three change 
specific application geors. 


If you're feeding lime . . . quicklime, hydrated lime or dolomite, as a 


slurry or dry, at low or high rates . . . and want to do it economically, accurately, 


and dependably . . . investigate the advantages of Omega Feeders. 


For specific recommendations, send complete details of your feeding 


requirements... to 
Omega Machine Co., 360 Harris Avenue, Providence 1, R. I. 


@OMEGA MACHINE CO. 
B-I-F INDUSTRIE 
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Production really steps up when this working team 
moves in—the Allis-Chalmers HD-6G tractor shovel 
with replaceable bucket teeth and rear-mounted 
ripper. Here’s a job-proved combination engineered 
by the company that pioneered modern tractor 
shovels for the construction industry. 


When the hydraulically controlled ripper bites in, 
even hard blacktop has to give. With the help of 
teeth at the front end, too, tough material is loosened 
and broken up for fast, easy loading —a full bucket 
every time. 


ALLIS-CHALMERS 


June 1957 


Bucket teeth and ripper available at extra cost. 


You get more work done in less time because the 
heavy-duty HD-6G is designed for tough jobs. With 
72 net engine hp and six-truck-wheel stability, it 
offers performance that means efficient production, 
bigger profits for every hour on the job. 


These important advantages are also available on 
bigger Allis-Chalmers tractor shovels— the 2%-yd 
HD-11G, the 3-yd HD-16G, and the 4-yd HD-21G 
...to help you meet the needs of your tractor 
shovel jobs profitably. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wisconsin. 


‘TEETH AT BOTH ENDS* BOOST PROFIT! 
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slips on like 


“SHUCKS, WE IS LAYIN’ PIPE, BOSS... 
THIS YERE IS TYTON JOINT.” 


FOR WATER, SEWERAGE AND 
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an old shoe 


But once in, our revolutionary new 
“Tyton Joint’ pipe seals bottle-tight. Hydrostatic 
tests on restrained “Tyton Joints” show that 
they will withstand pressures well in excess 

of hydrostatic test pressures required 


by the pipe specifications. 


And only one accessory needed...a simple 
rubber gasket. This gasket fits into the 

bell end, and the connecting pipe compresses 
the gasket and seals the joint permanently. 
No bell holes. No delays. “Tyton Joint” pipe 
can be laid in rain or a wet trench. 


Like full information on “Tyton Joint’ pipe 
whose installation is simple, speedy 

and sure? Call or write us today and get the 
facts that will save you time, trouble, 

money in the trench. 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


INDUSTRIAL SERVICE 
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Wipe a film of special lubricant over inside of gasket 


And even the newest crew can handle it. ae 


Insert plain end of pipe until it contacts gasket 


Force plain end to bottom of socket ... the job’s done! 
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Insert gasket with groove over bead in gasket seat ’ 
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The new Farmers Union Central 
Exchange Office Building at South 
St. Paul, Minnesota. LEHIGH 
MORTAR CEMENT was used 
with brick, concrete block, glazed 
tile, tile and granite. 


contractor reports ECONOMY, SPEED, QUALITY 
WITH LEHIGH CEMENTS 
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=| MORTAR = 
CEMENT: 
xt 


ARCHITECT: 
Ellerbe & Company, St. Paul, Minnesota 


CONTRACTOR: 
Graus Construction Co., Hastings, Minn. 


SUPPLIER OF MORTAR AND 
READY MIX CONCRETE: 
Standard Building Material Co., 
South St. Paul, Minn, 


“As you know,” writes Mr. Frank Cahill 
of Graus Construction Company, “‘we are 
subject to long and very cold winters. 
Therefore, we chose to use Lehigh Early 
Strength Cement on this job. It proved to 
be an excellent choice as we were able to 
eliminate costly overtime in finishing, 
reduce curing time and put finished con- 
crete into early use. 


e LEHIGH EARLY STRENGTH CEMENT 
e LEHIGH MORTAR CEMENT 


“For all masonry, we used Lehigh Mortar 
Cement. As masonry foreman Mike 
Christenson says. ‘Lehigh Mortar Cement 
performs well in any weather and excells 
in workability and high bond strength.’”’ 


Whatever your cement requirements, 
there are Lehigh Cements to help you 
produce quality work with speed and 
economy. 


e LEHIGH PORTLAND CEMENT 


e LEHIGH AIR-ENTRAINING CEMENT 


LEHIGH PORTLAND CEMENT CoO. Allentown, Pa. 


Placing concrete floor made with LEHIGH EARLY STRENGTH CEMENT. Quick-curing concrete permit- 
ted early use of this floor for storage of construction materials. 
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Each double-tee floor section is five feet wide x 22 in. deep and 


Prestressed c te floor bers with deflected strands were prestressed with 18 Roebling % in. diameter 7-wire uncoated 
used in this Beverly Hills, California, 4-story office building. stress-relieved prestressed concrete strands. A 2 in. poured-in- 
Steel plates cast in the concrete members were welded to the place slab on top of the precast section completes the struc- 
steel frame, so that the floor system serves as a diaphragm to ture. The 49-foot span is designed for 50 pounds per sq ft live 


stiffen the entire structure. load, plus 20 pounds per sq ft for walls and partitions. 


4974 


ELEVATION 


ag 


WIRE MESH 


STRANDS OC. 
N 


END SECTION M10 SECTION 


Architects and Engineers 
Cejay Parsons and Jack H. MacDonald 


General Contractor 
Jack H. MacDonald Co., Inc. 


Prestressed Concrete Double-Tee Floor Sections 
fabricated by 
Rockwin Prestressed Concrete Corporation 
Norwalk, California 


New technique permits longer 
D ef] e cte d Str an ds spans with shallower and lighter 
beams; opens new areas for 
application of modern 
construction medium 


Increase Scope of 


new impetus to the rapidly increasing 
use of precast pretensioned bonded 
P t P t d prestressed concrete. 
I eCas IT es it esse One of the most important of these new 
developments is deflection of the strands. 
This substantially increases the strength 
and bending resistance of a member 


Concrete an bending resistance of 


_A typical example is the 49 ft 7% in. 
span floor system in the building illus- 
trated above, using double-tee beams only 
22 in. deep. Units for this span and load 
would have had to be much deeper and 
heavier if the prestressed strands were 
not deflected. 

For data on tensioning elements and 
general information on prestressed con- 
crete, write Construction Materials 
Division, John A. Roebling’s Sons 
Corporation, Trenton 2, New Jersey. 


Consult Roebling First. . . First in the U.S. with prestressing and tensioning elements 


ROEBLING © 
Branch Offices in Principal Cities (F | 


Subsidiary of The Colorado Fuel and Iron Corporation 
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Downhill view from Iron Mountain tunnel inlet 
shows first two conduits and pumping station, with 
reservoir and aqueduct in background. Excavation 
at right of pumping station will house third set of 
pumps, and third conduit will be added. 


< This SMS-Rotovalve at Iron Mountain shows clearly 
the drop-tight shut-off position. In operation, the 
conical plug first lifts, then turns, finally reseats, 
giving you precise aperture control. 


3 MORE SMS-ROTOVALVES ORDERED FOR 
PUMP DISCHARGE SERVICE AT IRON MOUNTAIN 


As part of the expansion program for increasing the supply of water to southern 
California through the Colorado River aqueduct, three more SMS-Rotovalves have 
been ordered by the Metropolitan Water District of Southern California. These three 
48” x 644” tapered Rotovalves, duplicates of six already installed at Iron Mountain 
Pumping Station, will be used for pump discharge service. Their inherent 
characteristics of a large reduction of flow area during the early part of the closing 
stroke make them ideally suited to control of surges in the event of emergency shut-off. 


SMS-Rotovalves give the least possible pressure loss. In the open position, their full 
line opening offers no more resistance than a straight piece of pipe of the same 
diameter. Hydraulic unbalance and mechanical design make operation easy, and less 
powerful operators may be used. Rotovalves’ flexibility suits them to any type of 
operation, any method of control, or any sort of location. 


To obtain information on SMS-Rotovalves, as well as on the entire SMS line of 
Butterfly and Ball Valves, contact our nearest representative, or write S. Morgan 
Smith Company, York, Pennsylvania. 


MORGAN SMttH 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO . 


Rotovalves « Ball Valves ¢ R-S Butterfly Valves ¢ Free-Discharge Valves ¢ Liquid Heaters * Pumps « Hydraulic Turbines & Accessories 


24 June 1957 * CIVIL ENGINEERING 


WHAT BUT A BELT CONVEYOR could 


carry this load for so few pennies a ton? 
Moving at high speed—24 hours a day if required— 
belt conveyors handle huge tonnages in a continuous 
stream. Loading and unloading delays are eliminated, 


WHO BUT LINK-BELT offers such a 


complete belt conveyor service? For any 
requirement—new installation or modernization job 
—Link-Belt will plan it, equip it, erect it and stand 
behind it. Our engineers can choose from industry's 


and there’s no time lost on empty return runs. Operat- 
ing costs are relatively low, based on cost per ton 
handled. In fact, economies of belt conveyor operation 
and upkeep generally top any other form of bulk 
material transportation. And thanks to their extreme 
flexibility, installation is easy even in difficult locations. 


most comprehensive idler line—plus a broad range of 
pulleys, drives, terminal machinery and auxiliary equip- 
ment. Because all drawings and equipment come from 
one source, responsibility is centralized . . . no need 
to waste valuable engineering man-hours coordinating 
drawings from several sources. 


OVERALL 


Add to the basic economies of belt conveyors the extra advan- 
tages offered by Link-Belt—it’s a formula producing lower 
costs per ton for all industry. Your nearby Link-Belt office can >. 
furnish complete information. 14,621 re 
BELT CONVEYOR EQUIPMENT 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office. New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. 
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KANSAS TURNPIKE Self widener purchased for use on Kansas City, 
Missouri, Freeway interchanges—built in flexibility made use on Kansas 
Turnpike equally profitable. 


number one finisher 


highway builders. For the past three years it has 
have bought more Flex-Planes than been in a ps by itself—the most siete most 


flexible, most portable and least expensive to operate 


all other makes on They will again of any machine on forms. 


in 1957. . here s why Now, for 1957, the FLEX-PLANE finisher is even 
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TEXAS CITY STREETS Contractet reported highest pouring ever. Credits Flex-Plane. Note amount of concrete in front of screed nen, 


better! It is more flexible, stronger and faster than gether—or individually, for the negotiation of com- 
ever! Inherent frame design features allow the great- plicated interchange patterns involving variable width 
est amount of flexibility—even as much as 12 to 25 and short radius super elevated curves. But, more 
feet in one machine! And, there is a complete line important, it is the only really proved self-widening 
of FLEX-PLANES to cover any width range desired. machine available today. More than 60 units oper- 
Only FLEX-PLANE self-widening offers independent ating throughout the nation attest to this. 
control of extension frames, which means both sides 
of the machine can be extended or retracted to- The FLEX-PLANE carries the largest screeds in the 
industry-delivering the most satisfactory finish pos- 
sible. Exclusive butt joint screed design enables screed 
lengths to be changed faster, easier than ever before. 
ig — 


Why not let FLEX-PLANE put you in contact with 
a FLEX-PLANE user? Talk to him and we are sure 
you, too, will GO FLEX-PLANE IN 1957! 


THE FLEXIBLE ROAD JOINT MACHINE COMPANY 
514 THOMAS ROAD ° WARREN, OHIO 
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C. Maxwell Stanley, senior partner and 
manager of the Stanley Engineering 
Company, Muscatine, Iowa, joins the 
growing list of engineer authors writing 
on non-technical subjects. Entitled 
“Waging Peace,” Mr. Stanley’s thought- 
provoking book presents a seven-point 
program for maintaining peace. Mr. 
Stanley has received a number of awards, 
including ASCE’s Collingwood Prize for 
Juniors; the Alfred Noble Prize, a joint 
engineering society award; and the Iowa 
Engineering Society’s John Dunlap 
Prize and Marston Award. 


Eugene P. Fortson, Jr., chief of the 
Hydraulics Division of the Waterways 
Experiment Station, Vicksburg, Miss., 
has been elected to 
alumni membership 
in Tau Beta Pi’s 
chapter at Texas A 
& M College. The 
honor was presented 
to Mr. Fortson on 
the 25th anniversary 
of his graduation for 
his “outstanding 
achievements in the 
field of engineer- 
ing.” Mr. Fortson is 
a veteran employee 
of the Waterways Experiment Station, 
with which he became connected in 


1932. 


Eugene P.Fortson 


James D. Bucher and Shelby K. Willis 
have established a consulting engineer- 
ing practice under the firm name of 
Bucher & Willis, with offices in the Man- 
ufacturers Exchange Building, Kansas 
City, Mo. The firm will specialize in the 
design of highways, bridges, and struc- 
tures. 


Jerold B. Van Faasen was recently ap- 
pointed resident engineer for the special 
Projects Office of the Seattle District 
of the Corps of Engineers. Mr. Van 
Faasen transferred to the Seattle Dis- 
trict in 1951 from the Fort Peck (Mont.) 
District. He has been with the Corps 
since 1935. 


Bernal H. Swab has joined O’Brien & 
Gere, consulting engineers and land sur- 
veyors, Syracuse, N. Y. Until recently 
Mr. Swab was consulting engineer on 
utility studies to Gulf Securities of Lou- 
isiana, Inc., and International Asso- 
ciated Engineers, Inc., New Orleans, La. 


Two Society members were among six 
Bureau of Reclamation employees re- 
cently honored with the Distinguished 
Service Award, the highest honor the De- 
partment of the Interior can bestow. Re- 
cipients were Grant Bloodgood, chief 
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construction engineer who has been with 
the Bureau since 1920; and Arthur B. 
Reeves, retired chief of the Irrigations 
operations Division, who has served the 
Bureau for 43 vears. 


C. J. Maupin, since 1942 chief arsenal 
engineer for the Pine Bluff Arsenal, Arse- 
nal, Ark., has become executive officer 


to the commanding officer. Earlier in his 
career he was in the engineering depart- 
ment of the St. Louis Southwestern 
(Cotton Belt) Railway. 


Robert E. Shaver, professor of civil 
engineering at the University of Ken- 
tucky, has been promoted to dean of the 
College of Engineering. Mr. Shaver as- 
sumes his new duties in July. 


MATHEWS 


The finest 


O-Ring seal available 
when specified 


@ It has a replaceable barrel. This is an out- 
standing safety factor, because it means 
that a Mathews broken in a traffic smash- 
up can be operable again within half an 
hour and no excavation is necessary. 


It is a dry-head hydrant. The stuffing box 
plate is. cast integral with the nozzle sec- 
tion with a screw-type stuffing box. This 
and the shield operating nut prevent abra- 
sion, rust, corrosion or ice from interfer- 
ing with the operating thread. It is always 
ready, no matter how severe the condi- 
tions. 


Made by 


June 1957 * CIVIL ENGINEERING 


1 
| 
| 
| 


negie Institute of 
Technology, has 
been made dean of 
the University of 
Maryland’s College 
of Engineering. In 
his capacity, 
Dr. Mavis will suc- 
ceed Dr. S. S. Stein- 
berg, who resigned 
last October. Before 
joining the Carne- 
gie faculty he was 
professor and head 


Frederick T. Mavis, since 1944 head of 
the civil engineering department at Car- 


Frederick Mavis 


of the civil engineering department at 
Pennsylvania State College. 


Royden E. Reed is retiring in June 
after approximately 20 years under Fed- 
eral Civil Service. For the past six years 
Mr. Royden has been with the U. S. 
Air Force in the field of procurement 
and production, stationed at San An- 
tonio Air Materiel Area, Kelly Air 
Force Base, San Antonio, Tex. He has 
been deputy chief of the Contract Ad- 
ministration Division, Directorate of 
Procurement and Production, and acting 
executive officer of that Directorate at 
San Antonio. 


HYDRANTS... 


community protection 


by design 


If you sat down and checked off the features that a well- 
designed hydrant ought to possess, you would find your- 
self describing a Mathews Modernized Hydrant 


@ The main compression-type valve 
opens against water pressure. The 
higher the pressure, the tighter the 
valve—a positively leakproof con- 


struction. 


@ OTHER 


QUALITY FEATURES 


The operating thread cannot be bent. Head re- 
volves 360°. Nozzle sections can easily be 
changed. Nozzle level can be raised or lowered 
without excavation. Bell, mechanical-joint or 
flange-type pipe connections. 


COMPANY 


Public Ledger Building, Independence Square * Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and "Sand-Spun" Pipe (centrifugally cast in sand molds) 
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Harry Elmo Bovay, Jr. of the H. E. 
Bovay, Jr. consulting engineering firm of 
Houston, Tex., announces the merger of 
his company and that of the Reg F. 
Taylor firm. The new company will con- 
tinue under the name of H. E. Bovay 
and will maintain that firms offices. Part- 
ners in the Bovay firm, in addition to 
Mr. Bovay, are Bennett W. Burns, C. A. 
Lawler, Richard D. Robertson, and W. 
N. Pauley. 


Russell Quinn has been appointed city 
engineer of Fairmont, W. Va. Mr. Quinn 
is a veteran of 28 years of service with 
the West Virginia State Road Commis- 
sion and has been connected for the past 
year and a half with the Frank D. Mc- 
Enteer, consulting engineering firm of 
Clarksburg. He is a former president 
of the West Virginia Section. 


K. Gregory Karekin, until recently as- 
sistant branch head of the Maintenance 
and Operation Branch, Department of 
the Navy, Washington, D. C., is now 
associated with the District Public 
Works Office, First Naval District, Bos- 
ton, Mass. Mr. Karekin is project man- 
ager for the Capehart Housing Prograin 
of the First Naval District. 


Robert B. Hickok, since 1934 project 
supervisor with the U. S. Department 
of Agriculture’s Research Service, has 
joined the engineering firm of Holmes 
and Narver, Inc., Los Angeles, Calif. 
In his new capacity he will serve as 
project engineer. 


John T. Gaffey, II, Major, U. 8. Air 
Force and installation engineer at Webb 
Air Foree Base, Tex., has been reas- 
signed to the installation engineer office 
at Thule Air Base, Greenland. He will 
serve as operations officer. 


John R. Hardin, Major General, U. S. 
Army, retired this month after more 
than 38 years of service in the Corps of 
Engineers. Since 
1953 General Hardin 
has been president 
of the Mississippi 
River Commission 
and division engi- 
neer of the Lower 
Mississippi Valley 
division at Vicks- 
burg, Miss. Earlier 
he served as divi- 
sion engineer of the 
Great Lakes Divi- 
sion, chief of the 
Rivers and Harbors Section, executive 
officer in the Construction Division, and 
as assistant chief of engineers for mili- 
tary construction. 


General Hardin 


W. McKee Green is opening an office 
as structural engineer and consultant in 
Greenville, S. C., after 32 years in varied 
construction work. Since 1945 Mr. Green 

(Continued on page 30) 
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SURVEYING NEWS | 


SETS UP QUICKLY, 


NEW THEODOLITE 


EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 
principle 


© Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 
eyepiece 


® Reads direct to 1 min. with no 
matching of lines—no parallax 


® Amazingly blur-free—small, 
compact, moisture-proof, 
dust-proof. 
Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
45-22 Pearson St., Long island City, N.Y. 


Please send me Booklet D 
with information on Fennel . . . 
Double bubble Alidades 
Other levels (CD Collimeters 
Transits Stands 
( Combinations Tripods 


DD Theodolites Repair of present 
instruments, 
{any make) 


News of Engineers 
(Continued from page 29) 
has been with the J. E. Sirrine Co., 


Greenville, S. C., working on pulp and 
paper projects. For a number of years 


| prior to that he was with the Virginia 
| Bridge and Iron Co. on fabricating work. 


Gilbert Harrison Mandeville, since 
vice-president 
and executive direc- 
tor of the Leo A. 
Daly Company, 
with offices in 
Omaha, Nebr., and 
Seattle, Wash., is 
opening his own firm 
in Seattle. The new 
company, an engi- 
neering and archi- 
tectural firm with 
offices in the Joseph 
Vance Building, will 
be called Gilbert H. Mandeville, con- 
sulting engineers. 


G. H. Mandeville 


David B. Steinman, New York City 
consulting engineer, has been awarded 
two new honors for his distinguished 
bridge designs. One of these is the J. 
Lloyd Kimbrough Medal presented by 
the American Institute of Steel Con- 
struction for “outstanding contributions 
in the construction of steel structures.” 
The other is the Gzowski Medal of the 
Engineering Institute of Canada, which 
cited Dr. Steinman for a paper on the 
design of the Mackinac Bridge. 


Two changes have taken place in the 
Prescon Corporation, Corpus Christi, 
Tex. Loris L. Gerber, vice-president of 
the firm, has been transferred to Denver, 
Colo., as manager of Prescon’s Rocky 
Mountain Division. He will be succeeded 
by Ben W. Young, who has been chief 
engineer of the company’s main office. 


William H. Hall has been made an asso- 
ciate in the firm of Warren & Van Praag, 
Inc., Decatur, Ill, with which he has 
been connected since 1951. Earlier Mr. 
Hall was an engineer for the Oklahoma 
Highway Department, assistant city en- 
gineer of Oklahoma City, and associate 
professor of civil and architectural en- 
gineering for Oklahoma A & M College. 


Leo J. Ritter, Jr., a lecturer in Trans- 
portation Engineering at the Technologi- 
cal Institute, Northwestern University, 
has been appointed editor of Modern 
Highways, a new highway contractors 
magazine published by the Scranton Pub- 
lishing Company, Inc., of Chicago. Pro- 
fessor Ritter, co-author of Highway En- 
gineering is known for his column, “Up 
Front for Better Roads”, published in 
Public Works Magazine. 


Raymond J. Rosenberger, of Bay Vil- 
lage, Ohio, is now associated with Wil- 
lard F. Schade and Charles M. Gard in 
the Cleveland consulting firm of Willard 
F. Schade and Associates. Mr. Rosen- 
berger was formerly specification divi- 
sion chief of the H. K. Ferguson Com- 
pany, Cleveland manager for Gilbert 
Associates, Inc., and specification engi- 
neer for the J. E. Greiner Company. 


Milton G. Leong, former senior struc- 
tural engineer for the California State 
Division of Architecture, San Francisco, 
Calif., announces the opening of offices 
for the general practice of consulting 
civil and structural engineering under 
the firm name, Milton G. Leong and 
Associates. The firm’s offices will be at 
2140 Shattuck Ave., Berkeley and 333 
Maryland Street, Vallejo, Calif. 


K. R. Scurr, state bridge engineer for 
the South Dakota Department of High- 
ways, Pierre, S. Dak., has been awarded 
a Certificate of Meritorious Service as 
an outstanding state engineer by the 
State School of Mines and Technology 
at Rapid City. The award was made 
during an Honors Day Convocation in 
April. Mr. Securr has been with the 
Bridge Department since its organiza- 
tion in 1920. J 


Elbert C. Brown, district engineer for 
California for the U. S. Bureau of Pub- 
lic Roads and pioneer highway engi- 
neer, has retired after 38 years with the 
Bureau and 48 years in government serv- 
ice. Mr. Brown was with the Bureau of 
Reclamation on the Shoshone Project 
and with the War Department in the 
Philippines before joining the Bureau 
of Public Roads in 1919. In 1942 he was 
assigned to work in California, and in 
1945 he became district engineer, with 
headquarters at Sacramento. 


Richard Joseph Frazier, production 
manager for the Anchor Concrete Prod- 
ucts Co., Buffalo, 
N. Y., has been pro- 
moted to vice-presi- 
dent-director of pro- 
duction for the 
company. Mr. Fra- 
zier is also in charge 
of Anchor’s research, 
new production de- 
velopment, and 
quality control pro- 
grams. Before going 
to Anchor Concrete, 
he was connected 
with the Washington Brick Co., Wash- 
ington, D.C. 


Richard J. Frazier 


Alvin R. Jacobson, associate professor 
and head of the division of sanitary sci- 
ence in Columbia University’s School 

(Continued on page 32) 
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A 14 ft. inside diameter, 16 ft. long sec- 
tion of subaqueous reinforced concrete 
pipe enroute to installation site via 
American’s special-built 99 ft. truck 
and trailer. Weight per pipe section was 
reduced from an estimated 75 tons to 
50 tons by use of lightweight concrete 
aggregates. 


CONCRETE PIPE 


A new steam station at Huntington Beach, California is another project in 
the long-range program of the Southern California Edison Company which has 
been undertaken to provide needed kilowatts for Southern California’s dynamic 
industrial and domestic growth. 

In solving the problem of circulating 352,000 gallons of sea water per minute 
from a point approximately 2500 ft. out in the Pacific Ocean to the plant’s con- 
densers and back again, Edison’s engineers called upon American Pipe and 
Construction Co. to help design and to manufacture the largest diameter precast 
reinforced concrete subaqueous pipe ever made. Each individual pipe section 
has an inside diameter of 14 ft. 

American’s ability to manufacture and handle these huge pipe made feasible 
the use of two parallel pipelines of this size rather than four lines of approxi- 
mately 9 ft. diameter pipe otherwise needed to circulate the required volume of 
water. Here, indeed is economy of size. 

Take advantage of American’s 50 years of research and experience for your 
next project. Write or telephone for information. 


FOR MAIN WATER SUPPLY LINES, STORM AND SANITARY SEWERS, SUBAQUEOUS LINES 


Mail address: 
Box 3428 Terminal Annex, Los Angeles 54, Calif. 

Main office and plant: 

4635 Firestone Bivd., South Gate, Calif. Phone LOrain 4-2511 
District sales offices and plants: 

Hayward and San Diego, Calif., Portiand, Ore., Phoenix, Ariz. 
District sales representatives: 

Seattle and Spokane, Wash. 
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News of Engineers 


(Continued from page 30) 


of Public Health and Administrative 
Medicine, recently returned there after 
serving eight months with the Public 
Health Service during a sabbatical leave. 
Dr. Jacobson was working on a project 
for the training division at the Robert 
A. Taft Sanitary Engineering Center in 
Cincinnati, Ohio. His activities are pri- 
marily in the field of air pollution and 
rad.ological health. 


Harrison H. Roberts, since 1956 man- 
ager of foreign operations for In- 
trusion-Prepakt, Inc., Cleveland, Ohio, 
has been promoted 
to vice-president of 
the company. Before 
joining —_Intrusion- 
Prepakt, Mr. Rob- 
erts was chief engi- 
neer for the Walsh 
Canadian Construc- 
tion Co. working on 
an excavation con- 
tract for the St. 
Lawrence Seaway 
Authority. He has 
also been chief engi- 
neer on the Bull Shoals Dam, Detroit 
Dam, and Liberty Dam Projects. 


Harrison Roberts 


W. Lloyd Gallagher, project engineer 
for the San Francisco office of B. D. 
Bohna & Co., Inc., has been appointed 
manager of the firm’s new Seattle of- 
fice. Before joining the B. D. Bohna 
Company, Mr. Gallagher was connected 
with the General Electric Company in 
Richland, Wash., for nine years. 


George W. Stamm has been appointed 
general manager of sales with the Cruci- 
ble Steel Co. of America in Pittsburgh, 
Pa. Connected with Crucible Steel since 
1940, Mr. Stamm has held various posi- 
tions in Syracuse and Cleveland, and 
since 1954 has been assistant general 
sales manager in Pittsburgh. 


J. Stephen Watkins, consulting engi- 
neer of Lexington, Ky., announces the 
opening of a new branch under the resi- 
dent direction of Maurice R. Hamill. 
The firm’s new offices will be at 107 
Hale Street, Charleston, W. Va. 


Richard L. Steiner, since 1954 deputy 
commissioner for the Urban Renewal 
Administration, Washington, D. C., is 
now commissioner of the administration. 
For eight years prior to his appointment 


with the URA Mr. Steiner was director 
of the Baltimore Redevelopment Com- 
mission. 


Herbert T. Jenkins, professor of civil 
engineering at Cornell University, has 
been appointed professor of engineering 
drawing and chairman of the depart- 
ment of engineering 
drawing at the Uni- 
versity of Michigan. 

A graduate of the 

University of Mich- 

igan, professor Jen- 

kins has been at 

Cornell for the past 

22 years, most of 

this time as head of 

the civil engineering 

drawing depart- 
ment. He was also Herbert T. Jenkins 
a member of the 

Ithaca consulting firm of Bogema, Gifft 
& Jenkins. After July 1, his new office 
address will be 412 West Engineering 
Building, Ann Arbor, Mich. 


Irving Ernest Boberg, since 1945 chief 
engineer of the Chicago Bridge & Iron 
Yompany, Chicago, IIl., has been elected 
a vice-president. Mr. Boberg became 
connected with the company in 1924 
and has served it in various capacities 
including assistant to the chief engineer. 


40’ long, 30’ 0.D., ¥2” wall . . . this Posey Piling is soundly constructed 

to withstand the severe strains and stresses it will encounter in off-shore 
drilling in the Gulf of Mexico. Posey Iron specializes in Pipe and Piling, from 
20” 0.D. and larger, fabricated from wrought iron, carbon steel, low and 
high alloy steel, and alloy clad steel. A half-century of experience, plus modern 
equipment and engineering facilities, make Posey Iron a recognized source 

for fabricated pipe and piling for every purpose. Call in Posey Iron on your 
next pipe or piling job. Information and quotations without obligation. 


POSEY IRON WORKS, INC. 


York Office 


LANCASTER, PENNSYLVANIA 
Graybar Building 


TANKS @ DIGESTERS @ PRESSURE VESSELS @ STACKS @ DREDGE PIPE 
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Ellis L. Armstrong is leaving Uhl, Hall | 
& Rich, consulting engineers of New | = 
York City to be- 


come director of the 
Utah State Road 
Commission, Salt 
Lake City, Utah. 
Mr. Armstrong has 
been serving as as- 


Recording 


sistant project man- 

ager for the firm on LG 

the St. Lawrence 

Project. Mr. Arm- 

strong’s career in- - . g 

cludes twenty years Ellis L. Armstrong b 

with the U. S. Bu- AA 1 

reau of Reclamation working on the 4 

design and construction of dams. 4 
Garner W. Miller, chief engineering as- 

sistant, Memphis (Tenn.) District of the 


Corps of Engineers, recently received 
a special cash award of $300 for “su- 
perior performance of assigned duties” 
and the highest civilian employee per- 
formance rating of the Department of 
Defense. Mr. Miller has been in the 
Memphis District in various engineering 
and executive capacities since 1930. 


ao] 
ALL 


Anthony F. Haven, senior structural 
engineer for Smith, Hinchman, and 
Grylls Associates, Inc., Detroit, Mich., 
is opening civil and structural engineer- 
ing offices at 206 South Main Street, 
Ann Arbor, Mich., under his own name. 4 
The new firm will be affiliated with Al- | | 
bert & Knowles, consulting engineers of 
the same address. They will specialize 


in buildings, bridges, and foundations. ae : For Measuring Sewage, Industrial Waste and Other Flows 


Two reassignments are announced by | 
af | Flow charts directly readable in million gallons per day 
See U. Mestact ave with bee or gallons per minute over various sizes of Parshall 

orces in the Far East, will succee , 4 
Wi. on flumes. The same recorder can also be used with charts 
gineers for real estate, with headquarters _ reading in feet and hundredths to record head or surface 
in Washington, D. C. Colonel Ragland, | 
who has held “his title since 1954, will fluctuations in lakes, streams and wells. Priced from 
be amigned to the Army | $132. Write for free Bulletin 24. 


rope. 


The planning and efficient operation of any project which in- 
volves measurement of flowing liquids is based on flow data 
which can be obtained with STEVENS Water Level Recorders. 


Dames & Moore, soil mechanics engi- 
neers, have an- 
nounced two changes 


in their Los Angeles | STEVENS instruments are at work compiling data on hydro- 
office. Charles L. electric and flood control projects and in water works, sewage 
Nichols, former chief disposal plants, irrigation and industrial installations in all 
engineer, has been parts of the world. 


made an associate in 


the firm, and Mal- | Experienced technical staff avail- DATA BOOK | 

colm D. Horton, able for consultation on any liquid | | 

who has been serv- measurement installation. Write, | invaluable for your | 

ing as staff engineer giving project, and | reference file 

: in the Los Angeles scope of data desired. 144 f technical dat d 

Charles Nichols area, has been pro- | plus wealth | 

| tables and conversion tables. $1.00 each. | 

LEUPOLD & STEVENS | teuroto | 

UMENTS, INC. 

INSTRUMENTS, INC. | 4445 N. E. Glisan St., Portland 13, | 

Harry R. John recently opened the 4445 N. E. Glisan Street | Please rush copies of the STEVENS DATA BOOK | 

H. R. John Construction Co., Inc., with Portland 13, Oregon for which | enclose $1.00 each. | 
offices: at 1112 East Broadway, Louis- e | Nese 

ville, Ky. Earlier Mr. John was resident | | 

engineer for the Real Estate and Con- Specialists in Hydrologic | | 

struction Department of the General Instruments for 3 | | 

Electric Company, Schenectady, N. Y. KefaCetury 
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Two things you’re sure of when you use cast 
iron pipe. It will do the job. It will last. 


Proved in water service .. . for fire 
protection, feeder and distribution 


mains, purification plants. 


Proved in gas service... for feeder 


and distribution mains. 


Proved in sewerage systems... for 
force mains, outfalls, treatment 


plants. 


Engineers everywhere are familiar with cast 
iron pipe’s outstanding record. They specify 
it because it’s versatile... because its rugged 
strength has served for centuries. And, to- 


day, modernized cast iron pipe, centrifu- 


gally cast, is even stronger, more durable. 


For information, write: Cast Iron Pipe 
Research Association, Thomas F. Wolfe, 
Managing Director, Suite 3440, Prudential 
Plaza, Chicago 1, Illinois. 


Brooklyn, N. Y.—Laying 42” Mechanical Joint cast y 
iron pipe for gas main. 
® 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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Portland, Ore—Large diameter cast iron sewer lines being 
installed across Willamette River, part of program to 
restore normal river conditions for salmon spawning. 


St. Louis County, Mo.— 36” cast iron intake line at the North 
County Water Plant of the St. Louis County Water Company. 


SERVES FOR CENTURIES... 
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point of the architectural design...” 


at Waxdale 


e A 200,000-gal. Horton® spherical water storage tank, used to supply the plant 
sprinkler system, was chosen for Waxdale, Johnson Wax, Inc. Shipping Center 
at Sturtevant, Wisc. According to J. P. Halama, Johnson’s Staff Architect, 
“We decided to make the reservoir a focal point of the architectural 
design and therefore, chose a sphere because of its aesthetic value.” In 
addition, a 100,000-gal. Horton elevated tank was also installed to 
provide dependable gravity pressure water supply. 
CB&I has complete facilities to design, fabricate and erect steel plate structures 
of standard or unique design. Write our nearest office for further information. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston * Chicago © Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco ¢ Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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are your pencils 
as sharp as 


_ your perspectives? 


Efficiency reaches the vanishing point when 

you work with an inferior pencil—but hits 

a new high when you pick up an Eagle TURQUOISE. 
This is the pencil:that tops ‘em all for crisp 

drawings and reproductions, and these are the 
reasons: 1. It gives you uniform grading (17 
scientific formulas guarantee exactly the blackness 
you want—from every pencil, every time!). 

2. It takes a strong non-crumbling needle point 
that stays sharp for line after long 
line of unchanging width. 
ou get inimitable smoothness—thanks 
to Eagle’s exclusive ‘Electronic’ 
graphite. TURQUOISE makes your 
ferspectives look.sharp—and you, too! 


4 WRITE FOR FREE SAMPLE Turquoise 
eg wood pencil and Cleantex Eraser, © 
naming this magazine—or buy any 
pee of these drawing instruments from 
your favorite dealer. 


EAGLE + SEALED” TURQUOISE 


7 
0 


@ TURQUOISE DRAWING-LEADS: Fit any standard holder. Grades SB through 9H. 


@ TURQUOISE CLEANTEX ERASER: 
Super-soft, non-abrasive rubber. 


west EAGLE TURQUOISE 3379 


* TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


EAGLE "TURQUOISE 
| are the largest-selling in the United States ! 


NEW YORK + LONDON +© TORONTO + MEXICO + SYDNEY + BOGOTA 


EAGLE PENCIL COMPANY. 


CIVIL ENGINEERING ¢ June 1957 


gee 
f 
. 
: 
4 
& 
‘% . .~» . @ TURQUOISE DRAWING PENCILS: With 100% “‘Electronic’’ graphite. 17 grades, 6B through 9H. : 
37 


“in the long run, 
we get 


MORE DOLLARS 


out of our 


MADSEN 


ASPHALT PLANTS” 


38 


Says... 


R. C. (Bob) SULLY 
Vice President 
SULLY-MILLER 
CONTRACTING CO. 


Engineering Data... 
Concerning Sully-Miller’s 
6000-Ib. Madsen Asphalt 

Plant shown. 

PLANT MODEL. . . Madsen Model 481 
— 6000-Ib. batch capacity. 

SCREEN ...48” x 16’ Symons 212 
deck. 


DRYER... 96” x 30’. 

BURNER .. . 12” combination gas and 
oil. 

DUST COLLECTOR ... 12’ dia. cyclone 
and 65 tube multicione. 

WET SETTLING EQUIPMENT... 
Madsen Triple Wet Tube Dust Washer- 
one 6’ x 12’ and two 612‘ x 12’ 
tubes. 

TYPE OF FEED . . . Tunnel to cold stone 
elevator. 

PLANT SET UP INCLUDES .. . dust ele- 
vator, dust bin and dust entering 


Sully-Miller Contracting Co. is one of the largest suppliers of asphalt 
and asphalt paving in Orange County and southern Los Angeles 
County. Like other leading producers of asphalt, the prime concern 


*~ of this contractor is to get big-volume, money-making production day-in 


and day-out from his asphalt plants. That’s why he’s mighty glad to have the 
MADSEN Model 481 6000-lb. plant, shown above, on the job. It’s one 
of several MADSEN Asphalt Plants owned by this successful operator. 

The sturdy, oversize construction of MADSEN Plants means greater 

sustained production. With our new MADSEN 6000-Ib. Plant, Bob Sully 
says “we can turn out approximately 2000 tons per day of close specification 
mix.” 
The MADSEN Model 481 Asphalt Plant offers many superior engineer- 
ing features. For example: the exclusive MADSEN bin design (patent 
pending) which eliminates segregation . .. fast, accurate, all-air operation 
of bin gates, asphalt pressure injection and mixer gate . . . oversize capacity 
weigh-box, roller mounted so ‘hat it may be quickly rolled out of the way 
for easy field maintenance ...the famous MADSEN Model 440 Twin- 
Shaft Pug Mill Mixer with improved mixing action... and the patented 
MADSEN Pressure Injection System. 

Whether you are an established operator or a newcomer in the asphalt 
business — you'll want to get all the facts on the MADSEN Model 481 
Asphalt Plant. This outstanding plant is available in 4000-Ib., 5000-Ilb. and 
6000-Ib. batch capacities to meet your needs. 


Ask your MADSEN Distributor for Catalog No. 800 or write MADSEN Works. 
Baldwin-Lima-Hamilton Corporation P.O. Box 38, La Mirada, California. 


THE MADSEN LINE 


FOR THE ASPHALT PAVING 
INCLUDES 


OF PRODUCTS 


ASPHALT PAVING PLANTS + PUG MILL MIXERS + AGGREGATE DRYERS + DUST COLLECTOR UNITS 
ROAD PUG TRAVEL-WIX PLANTS + WEIGH BATCHERS » SUPER FLOAT AND JOHNSON FLOAT FINISHERS 
ASPHALT TANKS + ROYAL CROWN PUMP VALVES + ASPHALT AND FUEL PUMP UNITS 


INDUSTRY 


Manven Works 
BALDWIN-LIMA-HAMILTON 
CONSTRUCTION EQUIPMENT DIVISION 
DIVISIONS: Austin-Western « Eddystone « 
Electronics & Instrumentation » Hamilton « 
Lima « Loewy-Hydropress « Madsen « Pelton 
e Standard Steel Works 
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.....Am-Soce Briefs 


> pm Seventy-five years ago. . . . In May 1882 the Annual 
Convention was being held in Washington. On the agenda 
were trips to inspect the status of work on the Washington 
Monument and on the city sewerage system ... The Com 
mittee for Devising a Uniform System of Cement Tests 
complained that it "could not report understandingly . 
owing to the fact that very few members have responded to 
a call for sands from their several localities." . 
Members debated the desirability of holding a Convention 
at "some point in the extreme West." Minneapolis was the 

far site they had in mind. 


And today. . . The Structural Division's Control Group 
for the Committee on Nuclear Structures and Materials has 
decided the time is ripe for forming four Subcommittees. 

. . on Live Loads Due to Heat and Incident; Structural 
Aspects of Nuclear Insurance; Hot Laboratories; and Struc- 
tural Materials in Reactor Design. David L. Narver, Jr., 
heads the Control Group. . Members working in the 
nuclear field are urged to submit papers for the 1958 
Nuclear Congress, set for Chicago next March 17-21 (page 
80). With abstracts due by July 15, prospective authors 
should get in touch with the Executive Secretary at once. 


Heading the new AASHO-ASCE Joint Cooperative Committee are 
Harmer E. Davis, professor of civil engineering at the 
University of California, co-chairman for ASCE, and Rex M. 
Whitton, chief engineer of the Missouri State Highway 
Commission, co-chairman for AASHO. Purpose of the new 
Joint Cooperative Committee, the Society's third, is to 
ee all means of pushing the new National Highway 
rogram 


ASCE Executive Committee doings. . . . The committee met at 
Walla Walla, on April 26 and 27, during the Pacific 
Northwest Conference to handle various matters requiring 
attention before the June meeting of the Board of 
Direction. Its actions are summarized on page 79. 


Orchids to our Sections. . . The little Columbia Section 
(100 members) for its masterly hosting of the Pacific _ i 
Northwest Conference at Walla Walla. . . The large Los ; 
Angeles Section (2,546 members) for the outstanding success 

of its technical group program last year, and for having 
ae number of dues-—paying members (1,453) of any 

ection. 


At headquarters . . Allen P. Richmond retired at the 

end of April after almost twenty-eight years on the 
oe staff -—— many of them in charge of Student Chapter 
work. 


Ever wish you could get more out of your vacation. This 
summer is the time. The District 7 Council will meet, 
July 19 and 20, at the North Central School of Agri- 


center of a 


beautiful lake region. 


Concrete, July 29-August 2. 


culture, Grand Rapids, Minn. 
: . Stimulating San Francisco 
will be host for the World Conference on Prestressed 


(not Mich.), 


. Then there is the 


Hydraulics Division Conference, set for August 26-28, in 
Cambridge, Mass., convenient to famed vacation lands. 
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INVESTIGATIONS 


Another 


RAYMOND 


service & 


From the front yard of our Nation’s 
Capitol to the back yards of Timbuktu, 
The Gow Division of Raymond secures 

dependable. accurate information on 
what lies beneath the earth’s crust. In the 
past year alone, Gow, one of the 

largest test boring and soil investigation 
organizations in the world, completed 
more than 2,600 projects. Among 

our clients are A.T.&T., Alcoa, 
Olin-Matheson, and Texaco, as 

well as hundreds of other leaders of 
American industry. If you are planning 
to erect a new structure soon, you'll 

find an economical Gow soil 
investigation invaluable in helping 

your engineering department make a 
sound decision as to the suitability of the 
site. There’s a Raymond representative 
close at hand .. . why not talk to him. 
He will be more than happy to serve you. 


At right, Raymond boring rig in action on one of 
many special projects in Washington, D. C. 


4 FOUNDATIONS FOR THE 
STRUCTURES OF AMERICA... 


COMPLETE CONSTRUCTION 
SERVICES ABROAD 


GOW DIVISION 


RAYMOND 


140 Cedar Street, New York 6, N. Y. 


Branch Offices in Principal Cities of the United 
States, Canada, Central and South America 


You are cordially invited to send for our new 
Highway Brochure, which gives a detailed 
resumé of how Raymond can help you 

and the National Highway Program. Just 
write Dept. C-6, Raymond Concrete Pile Co., 
140 Cedar Street, N. Y. 6, N. Y. 
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Reflective thinking is one of the casualties of modern 
life? The engineering profession is especially hard put 
to it to find time for creative thinking in this day of rush 
and tension. This is one of the lines of thought developed 
by President Mason Lockwood in his stimulating annual 
address delivered at the Buffalo Convention and ab- 
stracted in this issue. 


Sonic boom pressures are not sufficient to cause struc- 
tural damage? U.S. Air Force findings indicate that, at 
its worst, the sonic boom exerts a pressure of 10 psf 
and that pressures in the neighborhood of 5 psf are more 
likely. For comparison, it reports that engineers and 
scientists studying the effects of shock waves generated 
by atomic explosions “have never observed damage to 
the flimsiest of structures at pressures less than '70 psf.” 
The findings were made public at a Building Code Con- 
ference held at St. Louis University in April. 


A 2,000-kw nuclear power plant can operate at full 
thermal load for a year and a half on a few pounds of 
uranium? This is one of the military advantages of the 
Army Package Power Reactor, which has just gone into 
operation at Fort Belvoir (page 96). Weight of the 
equivalent fuel in coal would be 18,000 tons. 


There are five bridges across San Francisco Bay? Oldest 
of the spans serving the populous Bay area are the eight- 
mile San Francisco-Oakland Bay Bridge, opened to 
traffic in 1936, and the Golden Gate Bridge (with its 
4,200-ft main span, still the longest in the world), opened 
in 1937. The newest is the recently opened Richmond- 
San Rafael Bridge—a four-mile over-water crossing with 
highway approaches in Marin and Contra Costa Coun- 
ties. The other crossings, purchased by the state in 
1951, are the San Mateo Bridge and the Dumbarton 
Bridge, which carries California Route 107 across the 
lower Bay. This roundup of Bay bridges is from the 
April issue of “Better Roads.” 


The oldest functioning civil engineering project on 
earth is in Turkey? This ancient structure is the Shami- 
ram Aqueduct, which is in use after more than twenty- 
five centuries of service having been built in the Eighth 
Century B.C. Source of this information is the Arizona 
Section Newsletter (February issue). 


Canada is starting its first modern toll road project? 
The 29-mile, six-lane highway, connecting Montreal with 
the Laurentian resort area, will be built by Quebec 


o you know that 


Province under recent authorization of the provincial 
Legislative Assembly. Cost of the project, which will in- 
clude two bridges and 48 underpasses, is estimated at 
$40,000,000. 


ee 


Concrete is being placed in the new $166 million 
Priest Rapids Dam? Late in April first concrete was 
poured for the huge new dam that will harness the 
Columbia at Priest Rapids, Wash. About 910,000 cu yd 
of concrete will go into the central section of the dam 
alone. With a capacity of 630,000 kw, the project will 
be one of the largest sources of hydroelectric power in 
the country. It is being built for the Public Utility 
District of Grant County by Merritt-Chapman & Scott 
Corporation under a $91,880,625 contract covering the 
dam and powerhouse. 


The drought in the Southwest appears to be broken? 
Late-winter blizzards and recent spring rains have 
brought the first real relief to the dust bowl area in 
eight years. A case in point is long-parched Dallas, which 
reports that it now has more than five years’ supply of 
water in storage. More than 14 in. of rain in April filled 
city reservoirs with 250 billion gallons of water. With 
the exception of West Texas, the moisture outlook is 
also good for the rest of the state. Encouraging news, 
too, from Kansas, Colorado, and Oklahoma. Eastern 
New Mexico and Arizona (where more rajp has. fallen 
this year than in all of 1956) report that shortages are 
still critical. 


This is the centennial of the steel industry? In May 
the industry launched its celebration of the 100th an- 
niversary of the mass production of steel in the United 
States with a Steel Centennial Exhibit in New York. 
In forthcoming months it will honor William Kelly and 
Sir Henry Bessemer (of England), whose discovery of 
the pneumatic steel-making process ushered in the 
Steel Age. There will be honors, also, for John Fritz, 
famous ironmaster and Honorary Member of ASCE, 
whose inventions included a new and more effective type 
of rolling mill. Present annual capacity of the industry 
is 133.4 million tons. 


Over a million people have died in highway accidents 
since 1900. The toll of injured is at least 40 million. At 
the outset of a new motoring season the Center for In- 
formation on America has made available a timely 
guide to better highway practices, entitled “Highway 
Safety: Can We Learn to Save Lives”? Copies are 
available from the Center, which has its headquarters 
at Washington, Conn., for 25 cents apiece. 
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Air view of Magnet Enclosure 
Tunnel shows site of subter- 
ranean Target Building, cen- 
tral foreground; Service 
Building at left. 


$26-Million Machine Will Create Matter 
as Well as Smash it 


' @ A giant ring of magnets, housed in this half-mile-long, 
circular concrete tunnel, will speed protons to energies of 25-30 
billion electron volts, in the world’s most powerful atomic 
machine, transforming matter into energy and, conversely, 
creating matter out of energy. 


Modern concreting know-how made it possible to build this 
18-x-18.-ft., half-mile long, circular tunnel in less than three 
months. Ingenious form design was the key to smooth, rapid 
job progress. 

Working around the circle on both sides, two sets of movable 
forms were used, each set forming 112 ft. at a time. After 
pouring the lower part of the tunnel, a travelling scaffold was 
used as a working platform to erect upper walls and roof. 
Forms were never lowered to ground during construction. 


The Contractor  -~" 225 ft. of tunnel a week, placing an 
average of 200 cu. yds. of concrete a day. This Lone Star 
en ep gape rt Cement concrete averaged better than 5000 psi at 28 days, 


BROOKHAVEN NATIONAL LABORATORY 
Magnet Enclosure Tunnel, Upton, N. Y. against a specified 3000 psi. 


a by : Noteworthy example of concreting know-how getting the 

utmost out of quality cement in first-class ready-mixed concrete 

00. Tock City . . . producing an outstanding structure, worthy of its role in 
bag one of the scientific wonders of the day. 


v LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX; ALBANY, N.Y. BETHLEHEM, PA. 
BIRMINGHAM «+ BOSTON e« CHICAGO + DALLAS «+ HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. + LAKE CHARLES, LA. « NEW ORLEANS 
NEW YORK NORFOLK + RICHMOND «+ SEATTLE WASHINGTON, D.C. 


LONE STAR CEMENTS COVER rr ae LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
THE ENTIRE CONSTRUCTION FIELD CEMENT PRODUCERS : 21 MODERN MILLS, 45,100,000 BARRELS ANNUAL CAPACITY 


June 1957 * CIVIL ENGINEERING 


A 
4 
SS 
4 > ay 
= 
ay 
SUFFOLK SAND & STONE CO. 7 
| 
j 
42 


ENGINEERING 


MORE PHOTOGRAMMETRIC 


RESEARCH NEEDED 


CHARLES L. MILLER, J.M. ASCE, Assistant Professor of Surveying and Director, 
Photogrammetry Laboratory, Massachusetts Institute of Technology, Cambridge, Mass. 


4 ee is one of the most dynamic fields con- 
tributing to the technological and professional advancement 
of civil engineering. Although photogrammetry already offers 
large savings in cost and time over conventional civil en- 
gineering methods of surveying and mapping, there is still 
a need for considerable research and development in this area. 

One of the major advantages of photogrammetric survey- 
ing methods over ground methods is the reduction in manual 
effort. However, there are major manual steps in photo- 
grammetry, including ground control surveys, stereo-com- 
pilation, and drafting. In each step skilled technical man- 
power is required. With the acute shortage of competent per- 
sonnel, reduction of manual effort in photogrammetry offers 
one of the most fruitful areas for research. 

To reduce the amount of manual ground control re- 
quired, intense interest is now being exhibited in aerial 
photogrammetric triangulation, primarily for horizontal con- 
trol but also for vertical control. New technological de- 
velopments in electronic and optical instrumentation are also 
being applied by progressive firms. 

The manual requirements of stereo-compilation are a 
real challenge to research. Although part of the function of 
the human stereoplotter is mechanical in nature, human 
judgment does play an important role. Applying automation 
in the complex interpretative role now filled by the human 
element offers problems of tremendous scope. 

Research has been under way for some time on a com- 
pletely automatic stereoplotting system, in which the human 
element is replaced by electronic systems. The difficulties ex- 
perienced in this type of research often defy immediate solu- 
tion but do indicate the breadth and scope of current 
photogrammetric investigations. An automation plotter for 
contouring and profiling has reached the prototype opera- 
tional stage at the Hycon Manufacturing Co. plant under 
the sponsorship of the Engineer Research and Development 
Laboratories. 

During the past decade the use of photogrammetery in 
the planning and location phase of civil engineering projects 
has become almost universal. The new emphasis in applica- 
tion is on the design phase. There is a rather conclusive 
trend toward the use of photogrammetry for all necessary 
surveys and maps used in the design of engineering works 
such as highways. The ability to produce a complete set of 
detailed highway construction plans, including final quan- 
tities, without conventional ground surveys has already been 
demonstrated. In a relatively few years the use of photo- 
grammetry for design surveys and maps will be universal. 
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Several groups are working toward a solution of the 
problem of integrating photogrammetry with electronic com- 
puters. By such integration is meant the development of a 
continuous data-handling system which will procure the 
initial information from a photogrammetric model of the 
terrain, store it, and pass it to an electronic digital com- 
puter for analysis and reduction to desired earthwork quan- 
tities. The greatest potential value of such a system is the 
opportunity to evaluate many possible location and design 
solutions in a highly efficient manner. 

The research staff at the Photogrammetry Laboratory of 
MIT’s Department of Civil and Sanitary Engineering has 
been making investigations on such an ultimate data system 
for highway engineering. Although limited versions of a 
semi-automatic system are already in use by some highway 
engineering groups, considerable research must precede ul- 
timate development, since the technical problems presented 
defy solution with our present knowledge and existing in- 
strumentation. Recognition by state highway departments, 
private engineering firms, equipment manufacturers, and the 
civil engineering profession generally, of the technical and 
economic implications of semiautomatic data systems will 
expedite the attainment of the goal of realizing the full 
potential value of photogrammetry and computers. 

A conservative estimate of the expenditures that will be 
made by state highway departments for photogrammetric 
and related services during the next ten years indicates a 
sum in the order of magnitude of 200 million dollars, It 
could be twice this amount. Because of the tremendous 
potential for technological advancement, an expenditure of 
as much as 5 percent of this amount for research and 
development in photogrammetry in association with com- 
puters and automation instrumentation is entirely reason- 
able. Therefore we should be thinking in terms of a collective 
research expenditure of $1,000,000 every year for the next 
decade. Although this sounds like a lot of money, it is only 
approximately one-thirtieth of one percent of federal high- 
way expenditures alone. 

Whether this amount of research is realized or not, we 
can expect to see major changes in civil engineering photo- 
grammetry as a result of the national highway program. 


(Prepared from the paper presented by Professor Miller at the 
ASCE Jackson Convention, before the joint session of the 
Highway and the Surveying and Mapping Division, presided 
over by Milton O. Schmidt, a member of the latter Division’s 
Executive Committee.) 
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A. O. QUINN, A.M. ASCE 


Chief Engineer, Aero Service Corporation, Philadelphia, Pa. 


PHOTOGRAMMETRY for the highway 


Demands for rapid, accurate methods 
for producing topographic maps, cur- 
rently sparked by the huge national 
highway program, have resulted in the 
development of new techniques in sur- 
veying and mapping. Engineering spe- 
cialists known as photogrammetric en- 
gineers have found economical solu- 
tions to many time-honored problems 
and cheaper ways to accomplish expen- 
sive surveying and mapping procedures. 

Through the use of aerial photog- 
raphy, the photogrammetric engineer 
ean: (1) provide high-altitude photos 
for route determination, (2) make pre- 
liminary geologic and soil studies, (3) 
locate highway materials, (4) study 
land use, (5) determine cross sections, 
and (6) prepare plans and profiles for 
use in highway design. This work is ac- 
complished through the application of 
fundamental mathematical principles 
and the use of highly precise stereo- 
photogrammetric instruments. It is 
done at a fraction of former costs for 
such operations and at a speed designed 
to meet the rush requirements for 


our much needed highway construction - 


projects. 

Not too long ago the highway engi- 
neer made his preliminary route loca- 
tion by walking the route under con- 
sideration for a new highway. This in- 
evitably led him along streams and 
existing paths. A U.S. Geological 
Survey topographic map at a scale of 
1 in. = 2 miles, and showing 50-ft con- 
tours, was helpful in making a pre- 
liminary location of the line. But as 
the engineer walked the route to make 
his final selection, the area covered was 
necessarily very small. It was always 
easy to miss desirable routes “on the 
other side of the mountain.” 

Now the photogrammetric engineer 
obtains high-altitude aerial photographs 
taken with a high-resolution, low-dis- 
tortion lense on a distortion-free aerial 
film. These photographs provide a per- 
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manent record of a large area between 
known termini. 

Photo interpretation specialists with 
a background in geology, pedology, 
forestry and geography, can provide the 
engineer with reconnaissance studies of 
geology, soils and land use. These data 
are obtained from a stereoscopic study 
of the photographs (scale, 1:40,000). 
In the same way many routes can be 
studied to ascertain the most economi- 
cal and feasible one, and topography 
along each route can be investigated. 

General requirements for bridges 
and culverts, together with investiga- 
tions of rock excavation and property 
ownership problems, can be looked 
over in preliminary studies to deter- 
mine the best route for further study 
and detailed mapping. During a recent 
investigation of this type in Alaska, 
the photo-geologist was able to accu- 
rately locate valuable gravel and aggre- 
gate materials required for the high- 
wey subbase. Ground reconnaissance 
over the same general area had failed 
to reveal the deposit. 

In areas where U.S. Geological Sur- 
vey topographic maps are up to date, 
the highway engineer can often lay out 
several routes for which he desires de- 
tailed maps for additional study. These 
detailed maps and the ground surveys 
needed to prepare them by photo- 
grammetric methods play a vital role 
in the location of the future highway. 
Therefore great care should be exer- 
cised in establishing the requirements 
for surveys and maps. 

The selection of contour interval, 
map scale, location of permanently 
marked ground control, accuracy of 
traverse and bench levels, and map con- 
tent should be determined with the as- 
sistance of competent photogrammetric 
engineers who can design the mapping 
program to fit the requirements of the 
highway engineer. Due regard must be 
given also to topography, location of 


existing survey monuments, weather, 
tree cover and vegetation, planimetric 
features, and accuracy requirements. 
Such considerations help in planning 
the mapping program so that proper 
photogrammetric techniques and equip- 
ment will achieve the desired results. 
Because of the many variables, so-called 
“standard specifications” can serve only 
as a reference guide. They must be 
altered to fit the particular cireum- 
stances of each job. 

Most highway departments ask for 
maps at a scale of 1 in. = 200 ft, show- 
ing 5-ft contours for highway location. 
Photography for these maps is usually 
flown at an altitude of between 6,000 
and 7,500 ft above the average 
ground elevation. To convert the 
wealth of information on the aerial 
photographs into a map, the photo- 
grammetrist creates a spatial model of 
the terrain covered by two overlapping 
photographs in the stereoscopic map- 
ping instruments. 

Geometric conditions existing at the 
exposure of the aerial photographs are 
reconstructed through the photo “con- 
trol points,” whose positions and eleva- 
tions are established by ground survey 
methods. Stereoscopic mapping instru- 
ments such as the Kelsh Plotter, the 
Multiplex Aero Projector, the Balplex, 
the Wild A-8 and A-7, and the Zeiss 
Steroplanigraph are used. The stereo- 
plotter operator sees the terrain in the 
third dimension, and by means of the 
plotter’s measuring device he can de- 
termine differences in elevation. A 
drawing attachment records topograph- 
ic and planimetrie features at a pre- 
determined map scale. 

Topographic maps usually are de- 
signed to meet National Map Accuracy 
standards. For horizontal accuracy, the 
principal requirements are that 90 per- 
cent of all well-defined points tested 
shall be within 1/50 of an inch of their 
true positions on maps to be published 
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Kelsh stereoplotter is widely used in 
highway and other topographic map- 
ping. American designed, it costs less 
than $10,000. Cover photo shows pre- 
cise Swiss instrument, Wild A-8, em- 
ployed in highway mapping. which 
costs nearly $30,000. 


Aerial photographs tell geologist and soils 
specialist a great deal about borrow sites. 
This aerial photo, at scale of 1:40,000, shows 
road under construction in southern Alaska. 
Sites “A” and “B” are old stream terraces con- 
taining well-graded gravels and some coarse 
sand, under 2- to 3-ft overburden. Site “C” 
consists of old channel bars of sand. Existing 
farm road provides access to these three 
sites. Sites “D” and “E” are old sand bars, 
but intervening bog makes them practically 
inaccessible. These sites were located solely 
by aerial photography, and subsequent field 
check proved interpretation was accurate. 
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Section of detailed topographic map is typical of those used for final highway 
design in an urban area. Original map, here reduced one-half, showed this sec- 
tion of Nashville, Tenn., to scale of 1 in. = 40 ft, with 1-ft contours. 
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A section of engineering soils and geology map, to scale of 
1 in.—200 ft, with 5-ft contours, is here reduced to one-third 
its original size. Heavy dashed lines are boundaries between 
soil types. Symbols follow Lueder’s System, and explanation 


at seales of 1:20,000 or smaller, and 
within 1/30 of an inch for maps at 
publication scales larger than 1:20,000. 
The principal vertical accuracy require- 
ments are that 90 percent of the con- 
tours or elevations of points interpo- 
lated from contours shall show the true 
elevation within half a contour interval. 

In addition to the topographic infor- 
mation, the photo interpretation spe- 
cialist is called upon to make detailed 
geological and soil investigations. He 
uses the lower-altitude photographs ob- 
tained for the mapping to outline geo- 
logic and soil types. This information is 
usually presented as a map overlay, 
with a report describing the soil types 
and the geologic conditions. Office 
studies are supplemented by field sam- 
pling and inspection. 

With the soils information at hand, 
the designer’s efforts can be concen- 
trated on problem areas. In areas with 
similar soil types, borings can be made 
less frequently; only in transition zones 
will borings be needed at standard in- 
tervals. This of course reduces the time 
and cost required for the borings. At 
the same time, prospective sites for 
borrow and road material near the 
right-of-way can be located. Further 
studies of land use and property out- 
lines can be made on the aerial photo- 
graphs and shown on an overlay of the 
topographic map. 

The topographic map, with overlays 
showing soils, geology, land use, and 
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property information, forms the basis 
on which the design engineer can de- 
termine the most feasible route for the 
highway. From these data preliminary 
estimates of quantities for comparable 
routes can be prepared. The prepared 
centerline can be located on the maps 
and coordinates determined for the 
PC’s, PT’s, and PI’s of the preliminary 
centerline. Using these data, the “P” 
line can be staked in the field, and 
critical points marked by panels for 
aerial identification. After location of 
the “P” line, the route can be re- 
photographed from an altitude of be- 
tween 2,000 and 3,000 ft. From these 
photos a topographic map at a scale of 
1 in. = 50 ft can be prepared showing 
2-ft contours. This can be used to de- 
termine cross sections along the route. 
When this low-altitude photography 
is obtained, additional photos should be 
taken at important bridge and culvert 
sites so that more detailed topographic 
maps can be compiled for these critical 
places. For such locations, 1-ft contour 
maps at scales as large as 1 in. = 20 ft 
can be prepared by photogrammetric 
methods. Similarly, in urban areas, very 
detailed topographic maps showing 1-ft 
or 2-ft contours can be prepared, and 
these can serve as a base for the plot- 
ting of underground utilities and de- 
tailed property-line locations. From the 
low-altitude photography, it is possible 
to map very accurately the locations of 
telegraph poles, hydrants, curbs, man- 


accompanies each job. Soils are mostly fine sand on hard 
gray-green quartzite. Depth to bedrock varies from 3 to 6 ft. 
These well-drained soils should be investigated for possible 
borrow. Excavation of bedrock will probably be difficult. 


holes, sewer outlets, and other critical 
features that may affect the location. 

For design of the Inter-State Con- 
trolled Access Highway System within 
the City of Nashville and Davidson 
County, Tennessee, the consulting en- 
gineers, Clarke and Rapuano of New 
York, requested a two-phase surveying 
and mapping program. Phase 1 con- 
sisted of the preparation of maps at a 
scale of 1 in. = 100 ft showing 2-ft 
contours for undeveloped areas, and 
maps at a scale of 1 in. = 40 ft show- 
ing 1-ft contours for developed areas. 
In addition, they requested another set 
of maps at a scale of 1 in. = 100 ft to 
be prepared from the 1 in. = 40 ft 
sheets to provide a smaller-scale cover- 
age of built-up areas and proposed in- 
terchanges. In rural areas, a width of 
2,000 ft was mapped. In urban areas, 
the width was reduced to 400 ft. 

The initial maps showed all physical 
topography, major subsurface construc- 
tion, property lines (without metes and 
bounds) of highways, railroads, 
schools, cemeteries, parks and public 
buildings, size and type of culverts, 
major sanitary sewers, storm sewers, 
transmission lines, bridges and other 
structures, wooded areas, ponds, lakes, 
streams, pavements, and curbs. These 
maps were prepared by photogrammet- 
ric methods supplemented by ground 
surveys (in which traverse monuments 
and bench marks were set at 500-ft 
intervals near the proposed centerline) 
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and by field edit to delineate on the 
photographs the detailed information 
requested by the design engineers. 

Following the completion of Phase 
1, the engineers designated, on the 1 
in. = 100 ft maps, an area about 300 
ft wide along the revised centerline 
and at the various interchanges. Phase 
2 of the job consisted of adding all 
property lines, coordinating street and 
right-of-way lines at bridge sites and 
railroad crossings, obtaining invert ele- 
vations for manholes and catch basins, 
locating all underground utilities, de- 
termining the elevations of critical 
bridge clearances, and establishing el- 
evations for first floors of buildings 
and cellar bottoms. These data were 
determined by field survey and edit 
methods with the aid of the low-alti- 
tude aerial photographs and the maps 
prepared in Phase 1. 

This work provided the consulting 
engineers with a complete set of maps 
and photographs, giving them all the 
basic data necessary for the design of 
the highway. 

An important phase of the highway 
engineer’s job is the public hearings re- 
quired to discuss the location of the 
route. Since laymen attending these 
meetings are not familiar with topo- 
graphic maps, relief maps showing the 
location of the proposed route are most 
effective in presenting the data to the 
public, particularly when the contours 
are superimposed on a photograph and 
the photograph is molded to show the 
third (relief) dimension. 

Enlargements of the mapping photo- 
graphs can be used effectively for 
public presentation. Enlargements to 
ten times the scale of the original 
are practical. Low-altitude oblique 
photographs taken along the proposed 
right-of-way and in critical areas give 
a detailed and easily understood im- 
pression of the highway problems. 
Controlled photo mosaics at a scale 
of about 1 in. = 500 ft, on which 
the highway routes and problems 
have been indicated, are most effective. 
(Mosaics are a compilation of many 
photos corrected for tilt of camera 
difference in elevation and the like.) 
Thus the highway engineer is provided 
with a graphic means of showing 
the details affecting the selection of 
the route, which simplifies land ac- 
quisition and other highway problems. 

Cost and time required to obtain 
cross sections and ground profiles along 
the proposed centerline can be reduced. 
From low-level photographs reoriented 
in the stereoscopic mapping instru- 
ments, experienced operators can ob- 
tain cross-section information photo- 
grammetrically. Recent aerial surveys 
for the Illinois Highway Department 
provided for the preparation of manu- 
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script maps at a scale of 1 in. = 80 ft, 
showing 2-ft contours. Autopositive 
copies of these maps were used by the 
design engineers to make a location 
of the highway centerline. Using the 
photographs from which the map 
manuscripts were prepared, cross sec- 
tions (approximately 75 per mile) were 
taken photogrammetrically. 

Recent comparisons of volume com- 
putations made between field cross- 
sections and those obtained photo- 
grammetrically indicate an average 
difference of between 1 and 3 percent. 
Using the low-altitude photography 
at a scale of 1 in. = 400 ft, the photo- 
grammetric elevations determined a- 
long the cross sections can be read to 
an accuracy of 0.2 ft, and these cross 
sections can be determined with great 
speed. A stereo operator can take 
about 50 cross sections a day. The 
cross-section data can be punched on 
cards or on magnetic tape and fed 
to. the newly developed electronic 
computers so that earthwork volumes, 
slope-stake coordinates for the use 
of field crews, and even mass dia- 
grams can be computed automatically 
and printed on tabular sheets. With 
the assistance of electronic engineers, 
the photogrammetrist is designing 
auxiliary instruments to be used with 
photogrammetric plotting equipment. 
These will facilitate the transmission 
of basic-map and cross-section data 
to the electronic computers. 

Many highway departments are pro- 
posing that the contractor be paid on 
the basis of quantities determined by 
photogrammetric methods without ex- 
tensive use of engineering manpower 
to determine these quantities by the 


usual ground survey methods. This can 
be accomplished to the accuracy re- 
quired by the contractors. To deter- 
mine the final quantities at the com- 
pletion of the highway construction, 
the area is photographed again at the 
altitude used for preparation of the 
original cross-section data. These 
photographs are reoriented in the ste- 
reoscopic mapping instruments, em- 
ploying the same ground control used 
for the determination of the original 
cross-section values, and final quanti- 
ties computed. 

Nearly all state highway depart- 
ments have used photogrammetric 
methods for one or more of their map- 
ping projects. Properly designed and 
executed photogrammetric surveys and 
allied professional photo interpretation 
services can provide the highway de- 
sign engineer with far more basic infor- 
mation than is available from ground 
surveys. The well-staffed photogram- 
metric engineering office provides 
a complete package of professional 
engineering services and products to 
fill the requirements for basic highway 
surveys and maps at a cost of one- 
third to one-half that of field surveys. 

Photogrammetry is a relatively new 
application of fundamental mathemati- 
cal and engineering principles, and the 
photogrammetric engineer is not con- 
tent with the services and products he 
can at present deliver. Continuous re- 
search is being carried out in the ap- 
plication of these principles to prob- 
lems of instrumentation, equipment, 
and mapping techniques to enable the 
photogrammetrist to solve a wider 
range of engineering problems with 
even greater speed and efficiency. 


Services the photogrammetric engineer can render 


Consultation or planning for surveys and maps 


Aerial photography: 
High-altitude, for reconnaissance 


Low-altitude, for detailed mapping, cross sectioning, and profiles 
Obliques, for public information and progress records 


Mapping to large or small scale 


Studies of soils and geological formations 


Field surveys: 


To establish positions and bench marks 


To locate underground facilities 


To locate highway centerline for construction 


Property surveys: 


For preliminary location of property lines and individual holdings 
(to be completed by authorized surveyors) 


Cross sections and profiles: 


Measurement and computation of quantities (original, partial payment, 


and final) 
Relief maps and photo mosaics: 


Enlargements or special displays for public presentation 


Design and detailing for highways 


To be prepared by outside consultants as desired 
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Concreting of Dwight D. Eisenhower 
Lock was started July 11, 1956. Con- 
struction view shows about one-fifth of 
total of 500,000 cu yd of concrete in 
place. As of April 15, 1957, there were 
265,000 cu yd of concrete in place. Date 
of completion for concrete placing is 
September 1, 1957. Note public obser- 
vation area at top of bank in back- 
ground. Photo courtesy of Buffalo Dis- 
trict, Corps of Engineers. 


A vertical-lift gate that can be closed 
against a 46-ft depth of flowing water 
will guard the Long Sault Canal on the 
St. Lawrence Waterway. Constructed 
as part of the Eisenhower Lock, the 
extra gate will be used to stop water 
flow if the operating gates are damaged 
by a ship ramming them. Making the 
emergency gatea partof the lock rather 
than building a separate guard struc- 
ture some distance upstream, as 
planned prior to 1942, permitted a $6,- 
000,000 saving in the project cost. (See 
“St. Lawrence Seaway and Power Proj- 
ects Started,” by Emerson C. Itschner, 
M. ASCE, in Civit ENGINEERING for 
November 1954, and “St. Lawrence 
Power Project under Construction,” by 
George R. Rich, M. ASCE, in the 
November 1955 issue.) The gate is 


Vertical-lift gate guards 


The Eisenhower Lock and the Grass 
River Lock on the Long Sault Canal, 
together will raise and lower ships 90 
ft as they pass around the Barnhart 


Island , wi i 
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FIG. 1. Dwight D. Eisenhower Lock on St. Lawrence Waterway has length of 770 ft and 
width of 80 ft. 
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stalled. Failure of gates of the upper 
lock (most likely to be caused by an 
outbound ship ramming the gates) 
might result in draining of the impor- 
tant power pool. Also it would flood 
and seriously damage areas around the 
intermediate pool between the locks. 
The only means of discharge from the 
lower lock is through the culverts, 
which are completely inadequate to 
handle the flow through an open lock. 

The vertical-lift gate is for emer- 
gency use only. Miter gates are being 
installed for regular ship passage. But 
the miter gates cannot be safely closed 
against a head of flowing water so an- 
other closure means is necessary. Plac- 
ing of stop-logs or similar devices could 
not be done rapidly enough to be of 
value in an emergency. 

The vertical-lift gate can be installed 
here without added excavation as rock, 
on which the upper gate sill is founded, 
is about at the elevation of the lower 
channel. The gate is 83 ft long to span 
a lock width of 80 ft. It is designed to 
resist a 46-ft head. Horizontal girders, 
which have a maximum thickness of 10 
ft, have a skin plate on the upstream 
side. Closing speed of the gate is 2 ft 
per min. Study showed that little in- 
creased damage would result from this 
relatively slow speed in closing the gate 
if mobilization for action in an emer- 
gency required not more than 10 min. 
But operation is automatic by push- 
button, and so normally gate closure 
can start at once. 

The gate weighs 700,000 lb, but for 
the design of operating equipment, this 
weight was taken as 800,000 Ib to al- 
low for the dynamic load of water that 
might be on the girders. The design 
load included 236,000 Ib for vertical 


Sheave and cable 
arrangement 


Cylinder. 
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water force at the start of gate raising, 
18,400 lb for side-seal friction, and 
16,400 lb for roller friction. Total de- 
sign operation load is 1,070,800 Ib. 

Forces acting on the gate were com- 
puted analytically and checked by tests 
on a model built to an undistorted 
scale of 1:33, a 50-ft width of gate 
being reproduced. Testing was done at 
the St. Anthony Falls Hydraulic Labo- 
ratory, operated by the St. Paul 
(Minn.) District of the Corps of En- 
gineers. The model verified information 
as to vertical loads on individual gird- 
ers, loads exerted on the gate during 
raising and lowering, and similar data. 

Identical hydraulic cylinders at each 
side of the lock raise the gate, or con- 
trol its lowering, through a cable ar- 
rangement. These cylinders are 441% in. 
in diameter, 28 ft long, and operate at 
1,500 psi. Separate pumps provide oil 
at 77 gpm to power the cylinders. Al- 
though the cylinders on opposite sides 
of the lock chamber are physically in- 
dependent, an electrical skew control 
device keeps the gate level so that it 
does not bind in operation. 

To operate the gate, the pump mo- 
tors are brought up to speed without 
load by operating the pumps at full 
stroke with a dump valve open so that 
oil is returned to the reservoir under 
negligible pressure. When the motors 
are up to speed, the dump valves are 
closed and the oil is pumped at full 
capacity under a pressure of 1,500 psi 
into the rod end of the cylinders, 
thereby raising the gate. When the gate 
is 6 in. from the fully raised position, 
a limit switch changes the pump de- 
livery to low rate. 

When the piston reaches the stop, 
the pump continues to deliver oil and 


Detail of 
gate rollers 
(10 on each side) 


BOTTOM SEAL 


FIG. 3. Specially designed rubber seals close sides 
and bottom of vertical-lift gate. 


raises the pressure sufficiently to open 
a relief valve set slightly above the 
normal operating pressure. This will 
make up for leakage and hold the gate 
in the raised position. Simultaneously, 
hydraulically operated dogs are ex- 
tended into locking position. When all 
dogs are in place, completing the circuit 
through individual limit switches wired 
in series, the pumps are shut off. The 
lowering cycle is a reversal of this se- 
quence of operations. Operation is 
started by remote manual pushbutton. 
The sequence is fully automatic, with a 
manual “stop” button available for con- 
trol. The gate will be operated fre- 
quently to be certain it is operable and 
to keep personnel familiar with its op- 
eration. 

The vertical emergency gate will be 
a dependable installation. It lacks only 
physical separation from the lock to 
make it at least equal in effectiveness 
to the distant guard gate proposed 
prior to 1942. This was to be a miter 
gate structure normally left closed 
while either gate in the lock was open. 
An 80-ft width was planned, which 
would have slowed shipping. 

A later plan (1942) contemplated 
sector gates, which would normally be 
open. But to avoid slowing shipping, a 
minimum width of 110 ft would have 
been needed. Either of these plans 
would have required essentially the up- 
per sill of a lock with guide walls up 
and downstream. In addition, protec- 
tive walls or dikes would have been 
required. These items account for 
much of the $6,000,000 saving. 

The vertical-lift gate itself is more 
expensive than miter gates but in an 
emergency it can serve as the operating 
gate as well as to stop flow. 


FIG. 2. Cutaway sketch shows vertical-lift gate in- 
stalled at upper end of Eisenhower Lock to guard 
against gate failure. 
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PIPELINERS SPAN THE DESERT 


Quad drill frame is suspended from sideboom 
for drilling where hard rock has been en- 
countered. Sideboom tows compressors re- 
quired for drill operation. 


Sideboom “shakes out” 78-ft 
triple-ended pipe—that is, section 
prefabricated from three mill 
lengths. Purpose is to remove 


sand and other foreign material. 
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Pretroioum fields of the Middle East 
are of growing importance in inter- 
national trade because of their steadily 
increasing yield. Conflict and turmoil 
in the Middle East, with resulting 
closure of the Suez Canal, has focused 
attention on the importance of Middle 
Eastern oil on world markets and its 
strategic position in the race for power 
and conquest among nations. 

Primary transport of petroleum prod- 
ucts may be by pipeline or tanker or 
on occasion by a combination of both. 
Final selection of the transport me- 
dium has always been adjusted in line 
with the political conditions to be ex- 
pected in an area where diverging 
economic and political interests may 
erupt into violence at any time. Closing 
of the Suez Canal, for instance, ap- 
pears to encourage additional pipeline 
construction, but civil strife in any 
country through which the pipeline 
runs would favor shipments by tanker, 
as pipelines are vulnerable military 
targets. 

News reports indicate that the 
Arabian American Oil Company has 
the largest investment of U. S. private 
capital outside the United States. 
Aramco is owned jointly by Standard 
Oil Company of California, 30 per- 
cent; Texas Company, 30 percent; 
Standard Oil Company, New Jersey, 
30 percent; and Socony-Mobile Oil 
Company, 10 percent. During the year 
1955, Aramco produced a total of 
352,239,912 barrels of crude oil, which 
represented approximately 7 percent of 
the free world’s oil supply. 

The Trans-Arabian pipeline (Tap- 
line) carries oil from the wells in 
Saudi Arabia 1200 miles to Sidon in 
Lebanon, where it is stored for trans- 
shipment by tanker. For the year 1955 
shipments to Sidon totaled 117,988,503 
bbl. Shipments are also made by under- 
water pipeline to Bahrain Island in the 
Persian Gulf, to the refinery operated 
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by British interests there. Total prod- 
ucts delivered to Bahrain during 1955 
amounted to 63,150,219 bbl. The re- 
mainder of the 1955 production, 170,- 
808,744 bbl, was delivered by pipeline 
to a tank farm at Ras Tanura in 
Saudi Arabia. This oil is available for 
tanker loading in the Persian Gulf or 
may be refined at the Ras Tanura 
refinery. Refined products are distrib- 
uted to bulk plants in Saudi Arabia 
or to the Ras Tanura piers for tanker 
loading. 

A study of statistics indicates that 
approximately 50 percent of Aramco’s 
crude shipments are direct pipeline 
shipments to either Sidon, Lebanon, 
or Bahrain Island. The remaining 50 
percent is transported by pipeline to 
Ras Tanura for tanker loading or to 
the refinery. Included in this 50 per- 
cent are company used products and 
refined products distributed to bulk 
plants in Saudi Arabia. Remaining re- 
fined products are available for tanker 
loading. 

Aramco occupies an important posi- 
tion as a major supplier of world mar- 
kets. Extensive exploration and drilling 
programs now in progress will further 
increase its stature. It is significant 
that its annual gross production of 
crude oil in 1945 was 21,310,996 bbl, 
whereas ten years later, in 1955, the 
total was 352,239,912 bbl. Production 
has increased 27 percent in the past 
five years. The full future potential is 
unknown. The fabulous Ghawar field 
now in production may contain the 
world’s largest known oil pool. 

Supplementing the vast spider web 
of pipelines and flowlines which trav- 
erse the desert will be a system of 
underwater flow and gathering lines 
in the Persian Gulf. These collecting 
lines will transport oil from off-shore 
wells to gas-oil separators on the main- 
land. Wells have already been drilled 
and platforms installed, and construc- 


tion of the underwater portion of the 
line is timed to coincide with the 
completion of the 20-in. Safaniyah- 
Ras Tanura trunk line, also under 
construction at the present time. 

Construction of the underwater por- 
tion of the line is facilitated by use of 
a 250-ton pile-driving and pipe-laying 
barge, designed by Aramco and built 
in England. Underwater parts of the 
lines will consist of 12 miles of 16-in. 
pipe, connected to 10 miles of 6-in. 
gathering lines. Pipe is delivered to the 
barge, where it is welded together in 
a continuous line. All welds are ex- 
amined for flaws by trained technicians 
using X-ray equipment. After each 
section has been tested, the pipe is 
cleaned, primed, doped and wrapped. 
Final physical protection consists of a 
cement coating reinforced with wire- 
mesh reinforcing. When all operations 
are completed, the barge is moved 
forward, depositing the completed 
pipeline on the Gulf bottom. All under- 
water pipelines also have cathodic pro- 
tection. 

Pipeline construction is performed 
by Arab contractors, supervision being 
furnished by Aramco through its con- 
struction engineers or under a foreign 
contract. The extent of the supervision 
provided varies and in general is di- 
rectly related to the degree of com- 
plexity of the work. Increasing reliance 
is being placed on Arab contractors, 
many of whom have previously been 
employed by the company and have 
developed skills through company train- 
ing programs. In the early years of 
development, Arab contractors had 
considerable difficulty in recruiting ade- 
quate skilled manpower. Conditions 
are improving although to the Ameri- 
cans they may appear to be doing so 
slowly. But considering that the tech- 
nical development of the country is 
of recent origin and that the principal 
form of locomotion for a large part 


Backhoe strips rock on line extension work. 


This 30-in. line is ready for final testing by hydrostatic pres- 
sure, generally applied to lengths of about 3,500 ft. First 
testing procedure is visual inspection of welds, followed by 
air-soap test, and by radiographic inspection of about 10 
percent of all welds. 
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of the population is still by camel, 
progress is remarkable. 

Large construction programs which 
include specialized skills are performed 
under the direction of a foreign con- 
tractor who also furnishes _ skilled 
craftsmen where Arab craftsmen have 
not developed the required skills. The 
foreign contractor obligated to 
supervise and train the Arab contrac- 
tor’s personnel in the development of 
new skills. Company-sponsored train- 
ing programs and_ eertification of 
craftsmen, such as pipeline welders, 
has provided the contractors with a 
valuable source of skilled manpower 
at an increasing rate. Progress in the 
development of the Arab contractors 
to a professional status is making great 
strides, and under the guidance of the 
Arab Industrial Development Depart- 
ment, AIDD, can maintain adequate 
financial stability. 

A few contractors with foresight are 
developing to the point where con- 
tracts have been awarded and con- 
struction performed without foreign 
contract personnel. This is a desirable 
trend. One Arab contractor, who has 
associated with him a former employee 
of Bechtel International, is construct- 
ing practically all the flowlines in the 
Ghawar field with a minimum of 
supervision. All pipeline construction 
is performed by the Aramco construc- 
tion department under the direction 
of a construction 2ngineer. Where for- 
eign contract supervisory employees 
are eliminated, the construction en- 
gineer is responsible for the detailed 
physieal construction of the project. 

In general all major construction 
projects are built under the supervision 
of a foreign contractor. Bechtel Inter- 
national, IBBI, is the primary foreign 
contractor performing work in Saudi 
Arabia at present. Direction of the 
foreign contractor’s work is also as- 
signed to an Arameo construction en- 
gineer, who is responsible for job prog- 
ress and quality of work. 

Primary markets for Middle East 
oil are in countries where the medium 
of exchange is a soft currency. To 
maintain favorable dollar reserves, a 
mutual purchasing system permits 
maximum expenditures in these soft 
currency countries. Whenever possible, 
materials, equipment, tools and food- 
stuffs are purchased from them 
through the Aramco Overseas Com- 
pany, AOC, established by Aramco 
at the Hague. Major responsibility of 
AOC is the preparation of designs 
and details for all new construction 
to be undertaken in the field, and the 
purchase of required materials from 
all countries in the world except the 
U. S. A., where purchasing is handled 
by Aramco. 
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Machine applies petro- 
lastic primer to pipe and 
wraps it with glass cloth. 
Protection of buried 
pipelines against corro- 
sive and abrasive forces 
is important since desert 
soils are highly corro- 
sive, and have high salt 
content. Cathodic protec- 
tion is also provided. 


Since pipe for pipeline construction 
may be obtained from any country 
in the world, its physical and chemical 
characteristics vary. Despite rigid spec- 
ifications and inspection requirements, 
these variations may escape normal 
testing procedures, and some latitude 
may exist in the specification itself. 
For example, it is rare that pipe from 
any U. S. mill will have anywhere 
near the full plus or minus 12% per- 
cent variation in wall thickness per- 
mitted under the specifications. In Eu- 
rope, this is not the case. The pipe 
thickness sometimes does vary this 
much and while it meets the standards, 
it is certainly much more difficult to 
fit up and weld than the more uni- 
form U.S. pipe. 

Similarly on API 5 LX 52 expanded 
pipe, the pipe we buy from England 
has tapered ends from the hydraulic 
expanding jig. The actual variation in 
diameter falls well within API toler- 
ances, but it is very difficult to work 
with this pipe in the field. U. S. mills 
have improved expanding facilities 
which do not create this problem. Pipe 
most recently purchased from a Ger- 
man mill has the ends cut back to 
eliminate this trouble. 

The higher percentage of scrap 
utilized in European mills produces a 
wider variation in chemical composi- 
tion and introduces minor impurities, 
which render welding difficult. To im- 
prove this situation, more restrictive 
specifications are being written, partic- 
ularly with regard to inspection. In 
recent years pipe has been in short 
supply and some relaxation in require- 
ments has been necessary to maintain 
construction schedules. It would not 
be unusual to find in a single flowline 
pipe that came from two or three 
different countries. 

Inspection and testing may be per- 
formed by AOC or by specialists hired 
by it. This inspection applies primarily 
to materials and equipment at the time 


of purchase. Construction inspection 
in the field is completely divorced from 
the construction department to pre- 
clude bias. Field inspectors test all 
welders periodically and certify them 
according to the type of work for 
which they are qualified. 

Construction procedures in geneisl 
follow established methods used in the 
United States. Once the need for a 
new facility has been established, de- 
tailed preliminary planning and econ- 
omic studies are made to justify the 
project. Construction is authorized as 
soon as the budget expenditure is ap- 
proved by the board of directors. 

Aerial surveys are the basic source 
of information for preliminary design 
and selection of the proposed pipeline 
route. Selection of the final route is 
given more careful consideration. In 
a recent instance, 27 separate studies 
were prepared before the final route 
and construction procedure were de- 
termined. Before the start of construc- 
tion, survey crews go over the proposed 
route to obtain information for plans 
showing line and grade. The character 
of the soil and subsoil ean be de- 
termined by dragging a 20-ton giant 
ripper over the surveyed line. 

Construction planning for a major 
pipeline project must be performed 
with military precision to insure a 
smooth running and efficient opera- 
tion. Some of the factors that must 
be considered are: 

Scheduling of materials to maintain construc- 
tion progress. 

Offloading, handling, transport, and storage of 
materials from carrier to double- or triple-ending 
yards and to right-of-way. 

Procurement, scheduling, and transport of tools 
and equipment. 

Design, detail, and construction of double-end- 
ing or triple-ending pipe fabrication yards. 

Storage, handling, fabrication of bends and 
transport of pipe along right-of-way. 

Forecasts of manpower requirements, including 
specific selection of the classifications required, 
and scehduling to meet field requirements. 

rrang for housing and feeding of per- 
sonnel at base camps and on the line. 


Arrangements for transportation of materials, 
tools, equipment, and personnel. 
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Arrangements for maintainance of tools and 
equipment. 

Provisions for fueling and lubrication of equip- 
ment. 

Preparation of detailed field cost estimates for 
the complete project. 


With the start of construction, sur- 
vey parties again go into action, laying 
out the right-of-way, establishing 
grades, staking the center line of the 
ditch, and preparing the finished right- 
of-way profile. Heavy equipment is 
then brought in. Progress is controlled 
by soil conditions. Eastern Saudi 
Arabia, in common with almost all 
of Arabia, is a desert. As would be 
expected, sand is the predominant sur- 
face material but a variety of materials 
are present, ranging from swamp to 
rock. Survey crews working with the 
spread give grade and stake the ditch 
cut for excavating equipment, stake 
location of bends, anchors, drains, 
vents, and station markers. 

Double- or triple-ended pipe lengths 
are strung along the right-of-way, 
bends and anchors being prefabricated 
whenever possible. The terms double- 
and triple-ended are applied to pipe 
lengths prefabricated from two or 
three mill lengths into a pipe section 
60 to 90 ft long. Prefabricated sections 
of small-diameter pipe are restricted 
to lengths that can be handled without 
excessive deflection, to avoid buckling 
due to bending. Where the pipeline 
crosses wet areas, it is usually in- 
stalled above ground and supported 
by piling, the pipe being anchored to 
the pile supports by welded ring gird- 
ers. More generally the pipeline is 
buried in an excavated ditch, and after 
backfilling the ground surface is oiled 
to stabilize it. 

Travel over thedesert is not as 
difficult as it might appear since desert 
soils in an undisturbed state will per- 
mit the use of vehicles equipped with 
sand tires in almost all areas. Once 
this material is disturbed, however, 
transportation by wheeled vehicles be- 
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comes more difficult. Marl surfacing 
of the right-of-way provides a stable 
and adequate surface for wheeled ve- 
hicles, but can seldom be justified and 
is not the usual practice. 

Primary construction is the excava- 
tion of the ditch, which brings into 
operation a wide variety of earth-mov- 
ing equipment. On a major pipeline, 
the equipment used on the spread will 
include practically every type of heavy 
duty equipment now manufactured. 
Where hard marl or soft rock is en- 
countered, a 20-ton giant ripper may 
be dragged over the ditch line by 
three to eight D8 dozers. This will 
break up the material sufficiently to 
permit its removal. Hard rock calls 
for pneumatic drilling and blasting. 
Drilling is performed using twin and 
quad drill frames suspended from 
sidebooms as well as conventional 
jackhammers. The sidebooms support- 
ing the drills also tow the compressors 
required for their operation. 

Powdermen follow the drillers, load- 
ing and shooting the holes. They op- 
erate as an independent unit under an 
Arab contractor. The Arab contrac- 
tor’s personnel is usually supervised by 
a foreman furnished by the foreign 
contractor. Operations are mobile, all 
equipment being mounted on a flat- 
bed truck, including reels of blasting 
wire and an electric generator. When 
blasting has been completed, the ditch 
may be backfilled to permit reexcava- 
tion by backhoe or dragline. As most 
of the rock encountered is a porous 
limestone, drilling and blasting may 
have to be repeated to secure the 
design grade. 

During right-of-way construction 
and ditching, fabrication of pipe into 
sections containing two or three lengths 
will be in progress at a fabricating 
yard convenient to stocks of incoming 
pipe. On a large pipeline project, a 
complete fabricating yard may be con- 
structed. On smaller projects it may 


Commonest form of support for pipe 
during welding consists of precast con- 
crete blocks, placed on right-of-way in 
advance of construction. See view at 
far left. Anchor blocks of precast con- 
crete, like that immediately at left, pro- 
vide economical and flexible support 
for Ghawar Field flowlines. 


be possible to utilize existing yards or 
rehabilitate an abandoned yard. In the 
case of the construction for Tapline, 
a large fabricating yard was built on 
the shore of the Persian Gulf, and 
pipe was transported from ships an- 
chored offshore by over-water tramway. 

Provision must be made in the 
fabricating yard for stocks of incoming 
materials as well as fabricated products. 
Welding together of two or three mill 
lengths is performed on raised skids 
constructed of pipe or rails. These 
skids serve as a production line, areas 
being designated as stations for the 
preparation of pipe ends, line-up, 
stringer bead, hot pass, and cover pass. 
Welding is facilitated by the use of 
air motors which rotate the pipe 
through rubber rollers at the different 
stations. Stringer bead welding is 
usually performed by a foreign con- 
tract employee, and the subsequent hot 
and cover passes by an Arab con- 
tractor’s personnel. 

To maintain efficient working con- 
ditions in the fabricating yard, the 
fabricated pipe must be removed and 
strung along the right-of-way as soon 
as possible. The fabricated pipe may 
be in place along the line some time 
before the fabricated units are welded 
into a continuous pipe, this welding 
being performed on timber cribbing. 
Cribbing composed of 8 x 8 timbers 
4 ft long, and spaced approximately 
100 ft on centers, provides temporary 
support during the welding and wrap- 
ping operations. Such support in some 
cases is provided by sand bags instead 
of timber cribbing and represents a 
general practice on flow-line construc- 
tion. Flowline supports in the past were 
constructed from scrap pipe usually 
in the form of a tee, but at present 
the predominant flowline support is a 
precast concrete block. These blocks 
are placed on the right-of-way in ad- 
vance, and serve as supports for con- 
struction operations also. 
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Strong winds are a major obstacle 
during welding operations. These 
winds, which carry sand in suspension, 
are quite common over the entire year. 
Since they may last for a number of 
weeks, plywood shields which protect 
the welders offer some small relief, 
but high-intensity winds usually result 
in the suspension of work. 

Major fabrication is performed at 
the double- or triple-ending yards 
whenever ‘possible. Bends are field 
fabricated to suit line conditions. Flow- 
line expansion bends are fabricated 
using a sideboom equipped with a 
bending shoe. In this operation also, 
the Arab craftsmen have developed 
to the point where they can fabricate 
the entire flowline without the use of 
foreign contract supervision. 

Visual inspection of all welding op- 
erations is the first of the testing op- 
erations. This is followed by an air- 
soap test when a string is completed. 
Strings on large lines have a length of 
approximately 3,500 ft. As a quality 
control measure, about 10 percent of 
all welds are given radiographic in- 
spection; this reduces the amount of 
repair work by disclosing defects in 
advance of final testing by hydrostatic 
pressure. 

Cleaning and priming of large lines 
is done by an over-the-trench cleaning 
and priming machine while the pipe- 
line is supported on cribbing adjacent 
to the excavated ditch. If a flowline 
has only intermittent buried sections, 
where the line crosses under roads or 
camel crossings, cleaning, priming and 
wrapping of such sections is done by 
hand. 

Protection of buried pipelines against 
corrosive and abrasive forces is ac- 
complished by using standard coating 
and wrapping procedures. Since desert 
soils are highly corrosive and have a 
high salt content, buried lines are also 
provided with cathodic protection. De- 
tails of construction procedures, in- 
cluding the cathodic protection for the 
Trans-Arabian pipeline between Qatif 
and Qaisumah were described by Ken- 
neth R. Wright, in the May 1956 issue 
of Crvm ENGINEERING. 

Cleaning, priming and wrapping are 
probably the most interesting opera- 
tions in the construction of a pipeline. 
During wrapping, two side booms pre- 
cede the wrapping machine and raise 
the pipeline from the temporary sup- 
port cribbing. Lifting is accomplished 
by roller pipe cradles, a frame contain- 
ing three large rollers. Spacing of the 
cradles is maintained within the maxi- 
mum spacing specified for the diameter 
of the pipe and its wall thickness. 
When this spacing is exceeded, high 
bending stresses are induced in the 
pipe, and buckling may occur. The 
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maximum permissible spacing of 
cradles for 30-in. pipe during the lift- 
ing operation is 140 ft. 

To start wrapping operations, the 
wrapping machine is installed on the 
pipe at the beginning of a string, the 
pipe having previously been cut for 
tie-in. The wrapping machine is self- 
propelled and asphalt in a liquid state 
is supplied to it through a metallic 
hose connected to two 25-bbl asphalt 
kettles mounted on a trailer and towed 
by a sideboom. Asphalt in cartons is 
supplied from a materials truck which 
travels with the spread and carries 
sufficient supplies for continuous op- 
eration. 

The first coating the buried line 
receives is a petrolastic primer followed 
by a heavy coat of petrolastic asphalt 
having a melting point between 235 
and 250 deg F. Temperatures of ma- 
terials exposed to desert sun approach 
165 deg F. Wrapping consists of one 
wrap of 20-mil glass pipe wrap fol- 
lowed by a 35-mil asphalt impreg- 
nated glass wrap with a coating of 
asphalt between. As the wrapping op- 
eration moves forward, the wrapped 
pipe drops back on the cribbing. The 
wrapped line is then lowered into the 
ditch and tie-in welds are made at 
design temperatures. 

When the line has been completely 
welded, a pig is blown through it by 
compressed air to insure that no for- 
eign material has been trapped inside. 
Many stories of lost pigs can be told. 
To facilitate locating the pig in case 
it stops moving, a radium-irradiated 
pill is placed in the pig so that it can 
be traced with a Geiger counter. Final 
testing is performed with hydrostatic 
pressure, which must be maintained 
for a 24-hour period. During testing, 
pressures are recorded on a chart for 
future reference. 

With the conclusion of the day’s 
work, all equipment on the spread not 
in use is assembled at locations con- 
venient to the working areas, and 
lined up like a train. Such positioning 
facilitates maintenence, lubrication 
and fueling. Arab contractors provide 
the manpower for these operations. All 
maintenanec equipment is mobile. Sup- 
plies for lubrication are mounted on 
flat-bed Kenworth trucks, and fueling 
is performed by a 2,000-gal Kenworth 
tanker divided 50-50 for gasoline and 
diesel fuel. Repair and maintenance is 
performed by heavy-duty mechanics 
furnished with WDX_ trucks. IIlu- 
mination is provided by floodlights 
mounted on the truck beds as all 
operations are performed at night. 

Field experience has shown that 
only small quantities of foreign con- 
struction equipment have the maneu- 
verability and stamina to stand up 


under constant use on desert construc- 
tion. Most of the equipment is there- 
fore of U. S. manufacture. It is es- 
sential to standardize as much as pos- 
silbe to keep stocks of parts at a 
minimum. All repairs except major 
overhaul can be accomplished in the 
field. Breakdowns which require major 
overhaul are loaded on low-bed trailers 
and backhauled to a district heavy- 
duty shop. 

Construction costs on completed 
pipeline construction projects present 
a study in contrasts. Costs cannot be 
reduced to a common correlation fac- 
tor although long lines will tend to 
show greater economy than short lines 
where the pipe diameter is the same. 
Some indication of costs in recent 
years is given by price comparisons 
based on costs per foot per inch of 
diameter. During 1952, construction 
of 259,293 ft of 30- and 31-in. pipe 
cost 68 cents, and in 1953, only 2,000 
ft of 20-in. pipe cost $2.04. These of 
course are extreme comparisons. An 
analysis of 16 projects constructed be- 
tween 1952 and 1955 showed an av- 
erage cost per foot per inch of di- 
ameter of 97.2 cents. Of this figure, 
44.7 cents represented the material 
cost. On the basis of the comparison 
given above, material costs have re- 
mained stable within a small range 
but construction costs have varied in 
an erratic manner. Price trends have 
been increasing at a rapid rate in 
recent years as a result of increased 
mill labor costs and transportation. 

Housing for American personnel at 
base camps is provided by prefabri- 
cated houses completely air condi- 
tioned. Recreation at the desert camps 
is provided by motion pictures—the 
same ones that are shown in the dis- 
trict camps. On the Safaniyah-Ras 
Tanura pipeline, Aramco purchased a 
50-man trailer camp which has every 
possible facility for the comfort of the 
men; it is perhaps the most modern 
of its kind. 

What are the inducements that at- 
tract people to foreign employment? 
This is perhaps the most common 
question put to overseas workers. The 
most common answer would probably 
be the ability to earn and keep more 
money than would be possible at home. 
To the young engineer, foreign em- 
ployment offers, in addition to a high 
monetary reward, an opportunity to 
assume greater responsibility and reap 
experience which could not otherwise 
be obtained in the early years of his 
career. The older engineer has a feel- 
ing of security and early retirement. 

The author is indebted to Garland 
E. Roberts and J. P. Lunde, Acting 
Chief Engineer, for their helpful re- 
view of the preliminary draft. 
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Speed has crowded reflective thought 
very nearly out of our lives. In this 
age, pure thinking is an almost com- 
plete casualty—as much so as walking 
or the reading of good literature. 

At President Eisenhower’s request, 
the White House staff some time ago 
revised the Chief Executive’s schedule 
to allow him to devote a part of each 
day to thinking. The President had 
complained that the exigencies of his 
daily schedule allowed him no time to 
wrestle alone with the problems of his 
Administration, and to form conclu- 
sions and reach decisions before meet- 
ing with his advisers. 

In all current communication media, 
the major emphasis is on appeal to 
mass emotion. Little is intended to 
stimulate individual thinking. It is dis- 
quieting to consider how thoroughly 
our generation has rejected thinking as 
a personal process, how quickly it has 
adjusted to spoon feeding for all forms 
of intellectual nourishment. 

Man is, I believe, an unwilling victim 
of today’s environment, caught up in 
a system which places an inordinate 
premium on speed, a system with little 
patience and less reward for a man 
known to be given to reflection. Ten- 
sion has become the badge of initiative, 
nervous restlessness the emblem of use- 
ful drive. Certainly an earlier grave is 
not the goal: men only behave as if 
it were. 

The influences which have so robbed 
us of time that little is left for creative 
thinking have perhaps struck hardest 
at the lives of business and professional 
men. And the more creative the activ- 
ity, the greater the blow. Thus the 
engineering profession, for one, is espe- 
cially hard hit. 

The problem is that only relatively 
few engineers, however creatively dis- 


posed, are able any more to find the 
time to think—except frantically, in a 
pressurized atmosphere. Such an en- 
vironment, we have been led to be- 
lieve, fires imagination and induces 
creativeness in journalism. In engineer- 
ing, it seems almost to have the oppo- 
site effect. 

One source of this difficulty is com- 
petition—of one sort or another—not 
so much the sort of competition that 
keeps this country strong and phenome- 
nally productive, but rather that which 
inspires efforts to transform engineer- 
ing art into routine mechanics, to apply 
mass production methods to engineer- 
ing so as to compete more effectively. 

I do not oppose the application of 
advanced techniques for the mass solu- 
tion, presentation or handling of la- 
borious, time-consuming problems. De- 
velopments that save time and money 
without sacrifice of essential quality are 
indeed the very essence of the engi- 


_ heering art. 


But the sharp distinction between 
these engineering-related routines and 
original creative engineering is being 
obscured. Widespread evidence of this 
is to be found, and the degree of abuse 
usually increases with the number of 
engineers in a particular discipline. In- 
dustry is thus the chief offender, but 
government and private practice are 
hard at its heels. Engineering manage- 
ment seems not to recognize that al- 
most all engineers—indeed almost all 
people—are creative to some degree. 

Business clearly recognizes the need 
for imaginative management. Moreover 
business, industry and even govern- 
ment count heavily on research, a pur- 
suit for which they readily afford time 
for contemplation. None of these seem 
consistently to recognize that engineers 
do much research—or that they might 
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well do far more to good advantage if 
they had the time and the essential 
atmosphere. 

Relatively few engineers are able any 
more to apply the amount of uninter- 
rupted thought necessary for the opti- 
mum solution. Time simply does not 
permit this. A harsh deadline has to be 
met. Administrative details cannot be 
shelved. Personnel problems won’t 
wait. Conference demands must be sat- 
isfied. Telephones are insistent and per- 
sistent. People must be met, courtesies 
extended. Meetings must be attended. 
Family demands can’t be ignored. So- 
cial amenities are essential, civic duties 
demanding. 

In this atmosphere, thinking is 
spotty, uncoordinated and appallingly 
inefficient. The best solutions are not 
achieved. Short cuts are contrived in 
desperation. These are usually based on 
methods copied from similar applica- 
tions. But this does not necessarily lead 
to the best solution. 

The shortened work week is a fac- 
tor in the vanishing time for thinking. 
The professions, including engineering, 
have always lagged behind wage earners 
in adopting shorter hours. Self-employ- 
ed people traditionally work longer. 
And this is true of engineering. How- 
ever the vast majority of engineers 
these days are in the employee cate- 


gory. Nearly all of that group have the 
standard forty-hour work week, or in 
some cases an even shorter one. 


Although self-employed engineers 
and others deriving their income wholly 
or in part from profits usually work 
substantially longer than the standard 
work week, their hours are influenced 
by the standard pattern of employed 
personnel. And the nature of the work 
they do in this excess time is usually 
quite different from that done during 
regular hours. Probably the overtime 
hours are their most thoughtful and 
most productive. 

We have less time for thinking, not 
only because we are at work fewer 
hours but also because we use more 
and more of these fewer hours for 
other things. Much of the lost think- 
ing can be accounted for. The theoreti- 
cal eight-hour day in engineering of- 
fices actually averages no more than 
634 hours. For many it is much less. At 
least 1144 hour per average day goes to 
vacation, sick leave, excused time off, 
recreation breaks, and other non-pro- 
ductive time. In higher grades, another 
34 hour per day may go in conferences 
and travel. 

If engineers are to have more time 
to think—as they once did—this time 
will have to be salvaged either from 
what is left of the working hours, or 
from the non-working hours, or both. 
This is an individual problem for all 
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engineers. In the case of employed engi- 
neers, it is also a management problem. 

Individually, the most promising 
areas for improvement would seem to 
lie in the elimination of all possible 
time-consuming, non-essential distrac- 
tions. This means, first, improved per- 
sonal efficiency. It means also release 
from all routine and administrative de- 
tails that can be handled by subprofes- 
sional or clerical assistance. 

In the case of supervisory or ad- 
ministrative engineers, it means dele- 
gation of more responsibilities. This 
must be done even though those to 
whom the responsibility is delegated 
are either thought to be or known to 
be less competent. Here many of us 
fail miserably. Almost invariably we 
underestimate the ability of others to 
assume responsibilities we have been 
handling. And if we have perfectionist 
tendencies, the delegation problem is 
even more aggravated. 

One notorious thief of time strikes 
at all engineering levels—on-the-job so- 
cial visiting with associates and, to a 
lesser extent, with outsiders. The twice- 
daily recreational breaks, which have 
come to be an accepted and whole- 
some part of American business, indus- 
trial and professional life, are proper 
times for such visiting. But abuses are 
reported everywhere. Probably the only 
effective remedy against excessive vis- 
iting is personal discipline. A thinking 
engineeer who longs for more time 
for thought while at work might well 
examine and improve his personal hab- 
its in this regard. 

Engineering entails much personal 
communication between design and su- 
pervisory personnel, and between de- 
signers and sales representatives of 
manufacturers and suppliers. Those di- 
rectly or indirectly interested in the 
sale of a product for incorporation in 
an engineering undertaking must, to be 
successful, maintain personal contact 
with the engineers responsible for spec- 
ifying materials, equipment, and non- 
engineering services. The frequency 
and duration of these interviews is 
some measure of the sales group’s ef- 
fectiveness. On the other hand, those 
who specify do lose time as a result 
of excessively long or frequent sales 
interviews. 

The problem is a difficult one. Un- 
der our system of business practice, 
selling agents are entitled to a full 
hearing. Indeed they make a signifi- 
cant contribution to engineering. But 
it is both good judgment and accept- 
able professional etiquette to limit sales 
interviews to the amount of time really 
required. The necessary discipline must 
be initiated by the engineer repre- 
senting the ultimate owner or pur- 
chaser, not by the sales representative. 


In administrative, executive and su- 
pervisory capacities especially, the tele- 
phone is at once a tremendous time- 
saver and an astounding time-waster. 
Most telephone conversations during 
working hours are unnecessarily long. 
Usually they could be shortened ma- 
terially without either reducing effec- 
tiveness or infringing courtesies. 

Nearly all engineers of professional 
standing are obliged to participate in 
conferences of one kind or another. 
These conferences probably use, on the 
average, twice as many man-hours as 
necessary. Several factors are chiefly 
responsible for wasted conference time. 
The greatest, perhaps, is inadequate 
planning. Curiously, good planning is 
considered the special forte of the engi- 
neer. Another notable thief of time 
in conferences, also traceable to im- 
proper planning and direction, is the 
tendency to deal with matters affect- 
ing only a minority of those present. 

Inadequate and incompetent steno- 
graphic and secretarial assistance is a 
frequent and usually valid complaint 
of engineers, especially of those in sit- 
uations requiring considerable use of 
such services. For an organization not 
to provide adequate stenographic serv- 
ices for its engineers is very high- 
priced economy. This would be true 
even in times when engineers are not 
critically few. Yet this is perhaps one 
of the most common time-thieves. 

In his effort to recapture some time 
for thinking, the engineer might well 
examine the way in which he makes 
use of the secretarial help available to 
him. Sporadie dictation throughout the 
day, rather than concentrated, unin- 
terrupted periods of dictation, is waste- 
ful. Another common and avoidable 
fault is that engineers fail to make full 
use of their secretary’s or stenogra- 
pher’s ability to compose, after only the 
briefest directions, the routine letters 
comprising a large part of an engineer’s 
correspondence. 

The wasted minutes throughout every 
work day would, if collected, comprise 
a respectable total of perhaps an hour 
or two. This fact, coupled with the 
easily-overlooked responsibility of every 
engineer to make some use of his own 
time to his and his job’s advantage, 
leaves us with less excuse for the cur- 
rent deplorable state of our workaday 
schedule. 

Granting the difficulties compared to 
those, say, of a century ago—or even 
of twenty years ago—it is still possible 
to supply oneself with time to think 
creatively. Only by finding a way to do 
sO can an engineer, or any professional 
man, fulfill his ultimate responsibility. 
It is an effort—and not an easy one— 
which can originate only within the 
individual. 
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The water supply of Samos, previ- 
ously noted, like that of many pro- 
vincial Mediterranean towns even to- 
day,*was brought to a public fountain 
at which the inhabitants filled their 
water jars. Similar public supplies were 
early provided in other ancient Greek 
cities. Clay not being suitable, and 
metals not available for pressure pipe, 
both the Greeks and the Romans al- 
most invariably sought ‘supporting 
ground.” Their water lines followed 
the hydraulic gradient. When a valley 
had to be crossed, the Romans fa- 
vored an aqueduct bridge, but later 
attempted to use lead pressure pipe, 
as we shall note. 

Two interesting early, probably 
Greek, lines of this type have been re- 
ported, both in Asia Minor. That at 
Patara (described by Texier) shows 
two walls of masonry enclosing an em- 
bankment and forming a supporting 
crossing and culvert over the lower 
part of a valley bottom. In the em- 
bankment, remains have been found of 
heavy terra cotta pipeand also of bored 
stone pipe with “hub and spigot” faces. 
Here were the remains of what was 
probably a pressure line, but its sue- 
cess or failure is unknown. 

The other pressure line, at Perga- 
mon, was almost two miles long and at 
one point crossed a valley 780 ft deep. 
The only remains are solid stone “col- 
lars,” set on edge, spaced about 4 ft 
apart and having holes in them 12 in. 
in diameter. No vestiges of the pipe 
these collars obviously connected and 
held in place have been found. Clearly 
clay tile would not have withstood the 
indicated water pressure of over 300 
psi. Was the pipe metal? Bronze cast- 
ings of the required thickness would 
probably not have been beyond the 
technical skill of the day. And since 
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metal was scarce and costly, such pipe 
would undoubtedly have been removed 
ages ago, as this seems to have been. 
Many of the collars are broken, ap- 
parently the result of such removal. 
This structure may have been a tour 
de force in pipeline history, which had 
no parallel for many centuries, 


The world’s first harbor 


Herodotus in his famous _ history 
notes that the harbor of Samos was 
worthy of special mention. He was 
greatly impressed by the breakwater, 
which had, as he describes it, two re- 


markable characteristics. It was a quar- 
ter of a mile long and was built in 
water 120 ft deep. To us its major in- 
terest lies in the fact that it was the 
first recorded harbor construction and 
apparently became the prototype in 
harbor planning followed all through 
ancient, and also well down into mod- 
ern times. 

The sea was a vital, a fundamental 
part of Greek life not only because of © 
the physical barriers that discouraged 
the development of land routes but be- 
cause it was the means of reaching 
foreign markets, essential to the 


Pressure lines for water supply were very rare in ancient times. In fact only two, 
probably Greek, have been found, both in Asia Minor. Photograph shows that 
at Pergamon, where only stone collars remain. Those at top are complete while 
lower ones, like those on greater part of line, are broken away on upper side. 
This breakage was probably caused by removal, in antiquity, of valuable metal 
pipe sections spanning between the collars. 


Stone Pipe (trom 
Creek Clay -/-4 5 dens 
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Greeks generally used clay pipe for water lines, which fol- 
lowed hydraulic gradient. Cross sections of clay pipe at 
left (Nos. 1-4) are from Olympia, that at top right (No. 5) 
from Athens, and the last (No. 6) from Pergamon. Inset, to 
reduced scale, shows stone pipe from Pergamon. 


growth and expansion of industry and 
commerce. After the Persian wars, agri- 
culture in Attica no longer produced 
all the food needed in the area, and 
Greek ships sailed the Mediterranean, 
exchanging the output of Attic indus- 
tries for food and other products from 
foreign lands. 

From 450 B.C. onward there is evi- 
dence of specialization of labor in in- 
dustry—supposedly a modern inven- 
tion. Xenophon wrote, “It is impossible 
for a man who is jack-of-many-trades 
to do all things well.” But increased 
production rather than fine workman- 
ship was undoubtedly the major con- 
sideration in fostering specialization. In 
a sandal factory, for example, one 
workman might be employed exclu- 
sively in cutting out, in stitching, or in 
some other single operation. Wholesale 
trade in such industrial products en- 
couraged the building of larger mer- 
chant ships and of harbors to shelter 
them. 

In general the Greek harbor plan 
consisted of two encircling breakwaters 
with a narrow harbor entrance. The 
breakwaters supported a continuation 
of the city walls, thus providing a 
defensive fortification encircling both 
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the city and its harbor. Athens, being 
three or four miles inland from its port 
of Piraeus, posed the greatest problem 
of this type the Greeks had to face. 
About 460 B.C., in the early part of 
the Golden Age of Greece, Pericles, 
foreseeing the coming struggle with 
Sparta, strengthened the fortifications 
of Athens and induced the people to 
connect the city with its harbor by 
building the two famous “Long 
Walls.” The result was one of the 
major constructions of ancient times— 
a completely walled-in road between 
the harbor and the city fortifications. 
Allowed to fall into decay in later Hel- 
lenistic times, the walls were demol- 
ished by the Romans about 86 B.C., 
and we unfortunately know little of 
their size or character. 

Another Greek structure which re- 
flects the importance of navigation is 
the Dioleos. The lower peninsula of 
Greece, the Peloponnesus, home of the 
Spartans, was almost completely cut 
off by the Gulf of Corinth, but a 
narrow isthmus remained. In early 
times, perhaps contemporary with the 
harbor work at Samos, a roadway some 
3144 miles long was built across this 
isthmus. Over this route smaller ships 


were drawn on rollers, and the cargoes 
of larger ones were moved for trans- 
shipment. The Roman Emperor Nero 
started a tunnel here for the passage 
of ships, but it was not until 1893 that 
the problem of avoiding the long pas- 
sage around the Peloponnesus was 
solved with the opening of the Corinth 
Ship Canal. 

The interest in navigation led also, 
in much later Hellenistic times, to the 
building of the first lighthouse in the 
world, the Pharos at the port of Alex- 
andria. This structure, said to have 
been 370 ft high, was built by Sostra- 
tus of Cnidus shortly after 300 B.C. 
and stood for some sixteen centuries. 
It finally fell in 1326 A.D. In style it 
appears to have reflected the oriental 
influences of the period, and it may 
have been the prototype for the bell 
towers, or campanili, later erected be- 
side cathedrals in Europe. 

The Pharos was rated one of the 
Seven Wonders of the Ancient World, 
and in this connection it may be of 
interest to recall that there were ap- 
parently numerous tourists and sight- 
seers in those days, since many guide- 
books were prepared for them. About 
200 B.C., Antipater of Sidon, the 
Baedeker of his day, selected seven 
sights no  thoroughgoing  sightseer 
could afford to miss—the Pyramids, 
the Hanging Gardens of Babylon, the 
statue of Zeus at Olympia, the Temple 
of Artemis at Ephesus, the Mausoleum 
at Halicarnassus, the Colossus of 
Rhodes, and the Pharos of Alexandria. 

Although these could all be classed 
as works of art or architecture rather 
than engineering, they all were found- 
ed on a rich background of engineer- 
ing knowledge and experience. Hero- 
dotus, as we have noted, seems to 
have fully appreciated the importance 
of this engineering skill in early days. 
But we must also study building con- 
struction in ancient times to fully ap- 
preciate advances in structural knowl- 
edge and construction methods. There 
are two reasons for this—the fact that 
architecture and engineering went 
hand in hand, and that structures of 
the type we would now call distinctly 
engineering works were somewhat of 
a rarity before Roman times. 


Mnesicles and Ictinus, building experts 


Although the ancient Greeks lived 
in simple houses lacking any modern 
conveniences, they built some of the 
most beautiful temples and _ public 
buildings ever constructed. As with 
earlier Egyptian works, these struc- 
tures utilized only two basic structural 
forms, the post or column and the 
beam or lintel. The later Romans were 
the first to make extensive use of the 
arch. The only structural innovation 
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that may be attributed to the Greeks 
is the timber roof truss, but of this 
not a vestige remains. In their use of 
the column and beam, however, the 
Greeks showed an _ understanding 
which, although purely qualitative and 
stemming from experience and obser- 
vation rather than from quantitative 
mechanical analysis, yet marked a new 
level in structural understanding. 

Thus the evolution of the three ma- 
jor Greek building styles—Doric, Ionic, 
and Corinthian—although unquestion- 
ably reflecting changing public inter- 
ests and tastes, also reveals increasing 
structural understanding. The early 
Doric column was a simple, heavy 
compression unit, seldom smaller in 
diameter than one-fifth or one-sixth of 
its height. The Ionic column which 
followed was more slender, reflecting 
the increased confidence of the builder 
in the capacity of stone to support com- 
pressive loads. Finally, in the Corin- 
thian column, the Greek architekton 
used a slenderness ratio of diameter to 
length as low as 1 to 12 or 14, thus 
achieving what we recognize today as 
the limiting ratio between the purely 
compressive column and that in which 
bending plays a vital role. 

To the modern engineer the fact 
that the Greeks also pioneered in rein- 
forced stone beam construction—anti- 
cipating the basic principle of modern 
reinforced concrete—is likewise sur- 
prising. Metal dowels and cramps were, 
of course, widely used to hold stones 
in position in lieu of or in addition to 
cement. Also, although no metal has 
survived, rust marks in recesses in the 
pediments of the Parthenon and in the 
bases of the sculptured figures that 
decorated them, show that these heavy 
figures were supported by wrought- 
iron cantilever brackets. In the Propy- 
laea, gateway to the Acropolis, some 
of the intermediate marble ceiling 
beams did not rest directly on the mar- 
ble girders spanning between the col- 
umns. They were supported on a 
wrought-iron beam of about half the 
girder span set in a groove cut imto, 
but free of, the top of the exposed 
stone girder, thus distributing the con- 
centrated load to the quarter points. 
Ia the Erechtheum, we find an iron 
bar leaded into and reinforcing the 
under side of a lintel over a lower 
doorway. 

Clearly such builders as Mnesicles 
and Ictinus had observed the usual 
failure of beams by cracking in the 
lower, tension face and had realized 
that stone, in spite of other admirable 
qualities, was weak in its capacity to 
withstand tensional forces. The strong- 
er iron was at least sufficiently plentiful 
to permit its limited use in construc- 
tion, and the keenly observant and 
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Drainage tunnel for Lake Copias was driven from many 
shafts following ancient practice. Shafts at right were deep- 
ened after start of project, to increase tunnel gradient to 
over 1 in 100. In plan, below, note that builder followed 
curved alignment to keep as close as possible to the low 
points of crossing over mountain, thus decreasing depths of 
shafts. Tunnel was nearly completed when work was dis- 
continued for some unknown reason—probably military cam- 
paign of Alexander the Great in this area, known as Boetia. 


inventive mind of the Greek did not 
fail to employ it. See “Structural Iron 
in Greek Architecture,” by William B. 
Dinsmoor (American Journal of Ar- 
chaeology, 2nd series, Vol. XXIV, 
1922, No. 2). 

Early Aegean stonework is often of 
the polygonal type, with close joints 
but without coursing. This soon gave 
way to ashlar masonry with regular 
bedding and rising joints. In general, 
stones of moderate size were used, 
columns for example being built up of 
successive drums. The Greek builder 
seems to have been very conscious of 
loads, perhaps even timid and afraid 
of overloading his structures. In the 
Parthenon the face stones in the walls 
were placed with open spaces between 
them almost large enough for a man 
to pass through. Headers bound these 
faces together, and it is surmised that 
this construction was used to reduce 
the load on the lower wall. 


For erection, the Greek builder had 
at his command timber frames and 
hoists operated by manpower but 
equipped with capstans and pulleys 
similar to those used in modern times. 
Ancient writers relate how Chersiphon 
moved the one-piece columns for the 
temple of Artemis (Diana) at Ephesus 
some 8 miles from the quarry by roll- 
ing them, enclosed in round wood 
frames, using ox teams. Of course this 
temple was one of the Seven Ancient 
Wonders, but it would appear never- 
theless that the dimensions of these 
stones as given in ancient reports (7 ft 
in diameter and 60 ft long) were a 
gross exaggeration. 

On occasion, the architekton was 
able not only to transport but also to 
lift very large and heavy blocks. Stone 
girders weighing 60 tons were raised 
to a height of 50 ft. He also developed 
a hydraulic cement, the first known, 
which was made by mixing Santorin 
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earth with lime. It was thus similar to 
the Roman pozzuolana cement, the only 
type available until the discovery of 
modern hydraulic cement in the nine- 
teenth century. But unlike the Roman 
builder, the Greek did not develop 
extensive uses for cement. 

Of the architekton’s foundation 
work we know little other than that 
he built on rock whenever it could 
be easily reached. 


Hippodamus of Miletus, 
father of city planning 


Another field of engineering to 
which the Greeks made contributions 
is city planning, and the name of one 
of the earliest practitioners in this field 
is known. Hippodamus is said to have 
been a physician who became inter- 
ested in city planning as a step in se- 
curing a maximum of healthful light 
and air. Apparently he rebelled against 
the crowded and irregular street pat- 
terns of the cities of his day, and to 
him can be attributed our modern use 
of rectangular blocks with straight 
streets and avenues running at right 
angles to one another. 

He became famous as an architekton 
and was called to Athens by Pericles 
about 460 B.C. to lay out the port of 
Piraeus. Here he followed a true check- 
erboard pattern which centered on the 
agora, or place of assembly for the 
transaction of public and private bus- 
iness. The architekton who later laid 
out Alexandria, Dinocrates of Mace- 
don, followed this same plan. Varia- 
tions appear but the basic Hippodamian 
pattern was generally followed even 
when the topography would have sug- 
gested some other arrangement. 


Crates of Chalsis, tunnel engineer 


The identification of men of medi- 
cine with early engineering works, 
which began with Imhotep in Ancient 
Egypt, is to be noted also in the career 
of Empedocles of Acragas, a physician, 
philosopher, poet and orator of about 
500-430 B.C. who has been character- 
ized as the Leonardo da Vinci of 
Acragas. He is said to have driven 
pestilence from the city of Selinus, 
near his home in southern Sicily, by 
draining marshes and changing the 
courses of rivers. Thus in ancient 
Greece engineering began to join with 
medicine to provide a more healthful 
environment for man, a collaboration 
that is still making contributions to 
public health. 

Undertaken for a different purpose, 
the drainage work of another Greek 
architekton is of interest. Some forty 
miles northeast of Athens in Boetia a 
land-locked body of water, Lake Co- 
pias, was flooding the fertile agricul- 
tural lands surrounding it because its 


60 (Vol. p. 404) 


natural outlets were clogged or inade- 
quate. About 325 B.C., in the Hel- 
lenistic Age that followed the con- 
quests of Alexander the Great, Crates 
of Chalecis made an ambitious attempt 
to provide an outlet to control the lake 
level. Crates is described as a metal- 
leutes, or miner, and later, in connec- 
tion with his tunnel work for the 
water supply of Alexandria, as a 
taphrorychos, which we would trans- 
late as tunnel engineer. While his Lake 
Copias project was never completed, 
there can be no doubt that he had the 
work well in hand and would soon 
have holed through his tunnel, when 
some unknown disturbance caused the 
work to be discontinued—probably 
Alexander’s military campaign in this 
area, Boetia. The modern drainage 
work on this lake, begun by a French 
company in 1883, was completed under 
British direction in 1889-1894. (See 
The Engineer, London, July 9, 1886.) 

The practice of driving many shafts 
for a tunnel, sometimes spaced only 
200 ft apart, or even less, may be re- 
garded as standard practice in Greek 
and Roman times. The resulting mul- 
tiplication of working faces was espe- 
cially desirable in view of the laborious 
hand excavation methods of the day. 
This is still standard practice where 
shaft depths are not excessive. At Co- 
pias, Crates sank 16 shafts about 5 ft 
square at intervals of 235 to 665 ft, 
some as deep as 216 ft. This raised a 
problem of economic alignment, which 
Crates clearly appreciated and effec- 
tively met. 

Instead of following a straight line 
between portals, as would be most eco- 
nomical where work was carried out 
from only two headings as at Samos, 
Crates adopted a curving alignment, 
following close to the line of the low- 
est crossing over the mountain under 
which his tunnel passed. (See accom- 
panying sketch.) This increased the 
length of the tunnel somewhat but 
reduced the depths of the shafts, thus 
achieving an economical balance be- 
tween shaft sinking and tunneling. 

Apparently the planned grade of the 
tunnel was changed in the course of 
the work, since some of the shafts 
were deepened and new, lower tunnel 
headings were well under way when 
the work ceased. The length of the 
lower tunnel would have been almost 
114 miles and the grade a bit over 1 in 
100, an excessive figure. Clearly the 
decision as to grade was not subject, 
as it would be today, to computation, 
but was left to the judgement of the 
designer. 


(Additional informative material on 
Greek engineers and engineering will ap- 
pear in a subsequent article by Dean 
Finch.) 
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E ary difficulties encountered in the 
manufacture of prestressed concrete 
members for Florida bridges have been 
ironed out, and improved techniques 
have been developed. As a result, the 
advantages of prestressing now far out- 
weigh its shortcomings and prestressed 
members have almost completely re- 
placed other types of construction for 
bridges built by the Florida Road De- 
partment. 

A controlled mix, moderate curing 
heat, careful stressing for camber con- 
trol, elimination of sharp changes in 
form shape, and use of web reinforce- 
ment beyond theoretical needs are de- 
tails that have been found valuable in 
developing prestressing techniques. 

The two types of prestressed mem- 
bers that have become firmly estab- 
lished in Florida bridge practice, to the 
near exclusion of other types, are piles 
and I-shaped beams for trestle spans. 
Both are cast on well-made beds with 
accurately built forms and good stress- 
ing equipment. Economy dictates a 
rapid “turnover,” which means con- 
crete of uniformly high strength at an 
early age to permit prompt handling. 

Some Florida plants use very rich 
mixes—8¥4 bags or more of Type III 
cement per cu yd. With such mixes 
and steam or hot-water curing, cylinder 
strengths of 3,000 to 4,000 psi in 24 
hours have been produced. 

On Florida bridges, rich mixes have 
been avoided. Necessary strengths are 
attained by very careful proportioning, 
the use of plasticizing, densifying ad- 
mixtures, and a cement content of not 
more than 7 bags per cu yd. After 
much experimenting, a standard mix 
employing 614 bags of cement per cu 
yd and certain approved admixtures 
has been developed. Use of Type I or 
Type III cement is left to the pro- 
ducer’s option. With the steam or hot- 
water curing generally employed, most 
producers are using Type I. With this 
mix and natural Florida aggregates, 
concrete is consistently being produced 
with a strength of 4,000 psi in 5 days 
using conventional curing methods and 


June 1957 ¢ CIVIL ENGINEERING 


average temperatures not below 60 
deg F. With steam curing 4,000-psi 
strength is generally obtained at 48 
hours. The strength at 28 days is con- 
sistently above 5,000 psi. 


Strength controls movement 


Stress transfer is made only after 
the concrete has developed a specified 
minimum strength, judged by cylin- 
ders cured exactly as the prestressed 
members are cured rather than by any 
standard methods. Since speed and 
economy require that strength data be 
constantly available, cylinder breaking 
machines have been placed in the yards 
of all major producers so that cylinders 
do not have to be sent to a central 
laboratory. 

In a conventional reinforced concrete 
beam the maximum stress to be re- 
sisted is a combination of dead and 
live loads that is applied only after 
the structure is completed—if ever. In 
contrast, the maximum stress applied 
to a prestressed beam usually occurs at 
a very early age under stress transfer. 
Subsequent loadings usually reduce 
this initial stress as do all losses, such 
as creep. For this reason a prestressed 
beam is usually a pretested member. 
If it behaves as expected under the 
stressing operation it can be expected 
to give satisfactory service under sub- 
sequent loadings. 

A peculiar but logical characteristic 
of prestressed concrete is camber of 
members. Immediately after a beam 
is stressed there will always be a heavy 
compressive stress in the normally ten- 
sile fibers and littfe or no stress in the 
fibers on the opposite side of the mem- 
ber. This results in a humping of the 
beam when stress transfer occurs. This 
camber is likely to increase because of 
plastic deformations unless it is coun- 
tered by the application of additional 
dead ioad. Under full dead load, if the 
top and bottom fibers of a beam are 
at about the same stress, camber may 
be expected to be checked. If the bot- 
tom of the beam is under stress that 
will tend to shorten the lower fibers 
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PRESTRESSED CONCRETE— 


Difficulties overcome in Florida bridge practice 


as compared to the top fibers, camber 
will increase. If the top of the beam 
is under appreciably greater compres- 
sive stress than the bottom, sagging 
will occur until a state of plastic equi- 
librium is reached. Stress conditions 
under various stages of loading should 
be examined and deflections calculated 
for instantaneous and delayed strains. 
Deflections cannot ordinarily be pre- 
dicted with the accuracy expected for 
structural steel. 

The operation of stressing introduces 
an ingredient of manufacture that 
must be as closely proportioned as any 
other construction factor. It is impera- 
tive that the quantity of stress be 
checked by both the elongation of the 
tendons and by jacking pressures, and 
that results be reconciled within spe- 
cified limits. Neither method of meas- 
urement is sufficient in itself. 

Friction between sides of ducts and 
tendons is a principal cause of disagree- 
ment between the two methods of 
measurement. Tangling of cables in a 
long pretensioning bed has been an- 
other. It is often necessary, in order to 
overcome friction and compensate for 
anchorage losses, to over-elongate and 
then slack off. Final acceptance of a 
member will generally be based on 
elongation of the tendons, but to avoid 
dangerous overstressing and general 
abuse, jacking pressures must be 
known at all stages of manufacture. 

Early experiments on _ prestressed 
piles established a criterion of about 
800 psi as the proper initial stress at 
transfer. It was evident in these early 
experiments that with a pile stressed to 
400 psi, the rebound effect, particu- 
larly when driving in plastic materials, 
was sufficient to set up tensile or shear- 
ing forces that would destroy the pile. 
Piles stressed to 800 psi seemed almost 
indestructible with customary driving 
equipment. This empirical initial stress 
of about 800 psi has been verified by 
the entirely independent experience of 
several other investigators. 

With this amount of stressing and 
the usual pile cross sections, single-line 


pickups are used for lengths of about 
70 ft without stress reversal. Such piles 
will withstand very severe driving. 
Conventionally reinforced piles will re- 
quire two- or three-point pickups and 
will not stand as severe driving. 

One occasional disadvantage of pre- 
stressing comes when a pile is driven 
below grade without developing the 
necessary resistance. With a reinforced 
pile in which about 2 percent of the 
pile area is used for bar reinforcement, 
a substantial splice can be made by 
lapping or welding the bars. The pile 
can be built up and driving continued 
after the concrete in the built-up sec- 
tion has cured. The small cables used 
for prestressed reinforcement generally 
comprise only about 1% of 1 percent of 
the pile area. This small steel area is 
insufficient, as non-stressed reinforce- 
ment, for a suitable splice. Where fur- 
ther driving is not necessary, a splice 
can be made by lapping the cables with 
bars and drilling in a few dowels, but 
if further driving is needed the usual 
procedure is to pull the pile and sub- 
stitute a longer one. 


Eliminate sharp angles 


Prestressed beams, with spans up to 
about 100 ft, are particularly adapted 
to mass production in standard shapes 


ORIGINAL BEAM 


FIG. 1. Prestressed I-beam design for 
trestle spans of Lower Tampa Bay 
Bridge was revised to avoid sharp re- 
entrant angle under top flange. 


REVISED BEAM 
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at centrally located yards. For uni- 

formity of production, accuracy, and 

high quality of casting, the use of steel 

forms and concrete-floored casting pal- 

Pn lets is desirable. In the manufacture of 


en I-beams in steel forms, it has been 

=3 found that changes of slope between 
intersecting planes should not be 
abrupt and all corners should be gen- 
erously rounded. 

A cross section of the prestressed I- 
beam used in the 363 trestle spans of 
the Lower Tampa Bay Bridge is shown 
in Fig. 1. This was the first prestressed 
bridge job in Florida and_ received 
world-wide publicity in the technical 
press. The slope of the under side of 
the top flange, at 11% in. in 5 in., makes 
a rather severe reentrant angle with 
the web of the beam. The forms for 
these beams were of very rigid steel 
construction, and all casting was done 
on concrete slabs. In production, it was 
found that initial casting of the full 
depth of the section frequently resulted 
in cracking of the web at its junction 


— Web cracking 
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CORRECTION METHOD 


Spacing of No. 5 stirrups 
varies from 1'0" at 
to 1'8" at mid span 


Stirrups furnished 


Stirrups specified 


FIG. 2. Web cracking of prestressed 
beams in end spans of Lower Tampa 
Bay Bridge, caused by eccentric abut- 
ment pressure, was corrected by in- 
stalling bolted hangers anchored to ex- 
pander sleeves and by relieving pres- 
sure at interior bent. In photo, cracks in 
web have closed up. 


Prestressed reinforcement 
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with the bottom flange, due probably 
to shrinkage of the concrete. This con- 
dition was further complicated on hot 
days by vertical expansion of the steel 
forms. 

Careful casting procedures were 
worked out. Concrete was placed to the 
top of the web; the upper flange was 
filled when the previously cast concrete 
was approaching initial set; and forms 
were cooled by a mist spray. These pro- 
cedures reduced the cracking of the 
under flange but did not eliminate it. 
Several beams of this section were re- 
jected and others were accepted with 
reluctance. Effective control was not 
accomplished until all forms for this 
section were revised to use a 45-deg 
slope on the under side of the bottom 
flange, with the junction of flange and 
web rounded to eliminate the sharp 
break at this point. 


Theory not adequate 


No structural member, in the writ- 
er’s experience, has ever been subjected 
to a more rigorous mathematical anal- 
ysis than the prestressed beams for 
the Lower Tampa Bay Bridge. The 
beams were designed by prestressing 
specialists, and the design was inde- 


| 


t pendently checked by consulting engi- 
neers for the project and by the 
Bridge Division of the Florida Road 
Department. The section was exam- 
ined for every anticipated combination 
of loading. Before final adoption, full- 
size specimens were tested to destruc- 
tion, and the tests verified the rational 
analysis in all particulars. 


43'4" 
LOADING DIAGRAM 


FIG. 3. Inadvertent omission of web steel in several beams for large Florida 
bridge job illustrates advantage of using some web reinforcement in prestressed 
I-beams. On beam selected at random for testing. concrete slab was cast 
to simulate bridge section, as at right. Load deflection curve for bending test on 
this beam is given in Fig. 4. 
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Principal tensile stresses were com- 
puted at values that would not, in 
themselves, require the use of web 
reinforcement, and accordingly none 
was used. It appears that this omission 
may have been a mistake. The possi- 
bility of under-flange cracking, which 
was not realized during the design 
period, would alone be reason enough 
for the use of some web reinforcing. 
Lately several of these beams have been 
brought to a state of near collapse be- 
cause of web failures occasioned by an 
unanticipated cause. 

The method of supporting the 48-ft 
beams on pile bents is shown in Fig. 
2. At bridge ends the foundations are 
open-type abutments on concrete piles, 
some of which are battered to oppose 
pressure from the adjacent fills. De- 
spite the use of battered piles, all the 
abutments have been subject to small 
forward movements due to fill pres- 
sure. The abutment pressure is applied 
to the full depth of the beam at one 
end and is eccentrically resisted by the 
first interior bent at the opposite end. 
These forces have caused severe hori- 
zontal splitting of the 4-in. unrein- 
forced web immediately above the bot- 
tom flange in the outer half of the 
beams in two end spans. It is probable 
that collapse of one span where all the 
beams were thus split was averted only 
hy timely discovery. 

Correction was made by installing 
bolted hangers anchored to large ex- 
pander sleeves installed in the slab and 
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by relieving the pressure at the interior 
bent. The hangers merely serve the 
purpose of vertical web reinforcing, 
which could have been much more 
economically installed within the web. 

The advisability of using some web 
reinforcement in I-type beams was 
again demonstrated by the inadvertent 
omission of required web steel in sev- 
eral beams for another large Florida 
bridge job. The web of the beam (Fig. 
3), should have been reinforced by 
extending the legs of the hairpin stir- 
rups for the entire web depth and into 
the bottom flange. Instead of this, short 
stirrups were furnished that provided 
no web reinforcement. Several beams 
were cast before the error was dis- 
covered. 

Computations indicated that the 
principal tensile stress was negligible 
under working loads, and within ac- 
ceptable limits, under overloads. It was 
agreed that the beams would be ac- 
cepted if a random selected beam with- 
stood a load in shear and _ bending 
equal to three times the live load plus 
impact, the requirement for ultimate 
overload as given in the Bureau of 
Public Roads Criteria. 

A composite beam section (Fig. 
3), was loaded in shear to 3(L +1), 
then raised to without any 
detectable distress in the specimen. The 
bending test at 3(L+J/) produced 
only minor cracking of the bottom 
flange, and the test was considered suc- 
cessful at this point. The test continued 


until the ultimate load in bending was 
reached at 4.6(L + I), as evidenced by 
the horizontal shape of the load de- 
flection curve (Fig. 4), yet failure 
came by a very sudden collapse of 
the web. While the beam could not 
have taken a greater load, it probably 
would have sustained the ultimate load 
for a longer period and been capable of 
a greater ultimate deflection had the 
web been properly reinforced. 

Both the Criteria for Prestressed 
Concrete Bridges of the Bureau of 
Public Roads and the tentative report 
of ACI-ASCE Committee 323 on Rec- 
ommended Practice for Prestressed 
Concrete, recommend the use of a 
minimum amount of web steel re- 
gardless of computed need. From these 
experiences the writer wishes to add 
the strongest possible endorsement of 
these recommendations. Based on noth- 
ing more authentic than a vague sense 
of proportion, the writer also recom- 
mends a minimum thickness for webs 
of beams of not less than 20 percent of 
the clear height between flange fillets. 

Considering the lack of experience 
and precedent, the observed shortcom- 
ings of prestressed concrete in Florida 
bridge practice have been minor and 
have been far more than compensated 
for by advantages. These many advan- 
tages have been so distinct that pre- 
stressed members have almost com- 
pletely replaced rolled steel I-beams, 
reinforced concrete T-beams, and rein- 
forced concrete piles in Florida bridges. 
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FIG. 4. Load deflection curve indicates 
results of bending test on I-beam shown 
in Fig. 3. Beam reached ultimate in 
bending but failure came by sudden 
collapse of web. as photo indicates. 


(Vol. p. 407) 63 


: 


Because so many immense dams have 
been built in recent years, few people 
realize that when the “New” Croton 
Dam was built by the Aqueduct Com- 
missioners of the City of New York 
between 1892 and 1906, it was referred 
to by the engineering experts of the 
day as “the most stupendous structure 
of its class in the world.” It is 297 ft 
in maximum height, although only the 
upper half appears above the refill 
placed against the downstream face. 

This notable structure has been in 
the local limelight recently because of 
the need to practically empty the res- 
ervoir in order to repair the 1,000-ft 
spillway damaged by the record flood 
of October 1955. These spillway re- 
pairs have been adequately described 
by Arthur C. Ford, New York’s Com- 
missioner of Water Supply, Gas and 
Electricity, in Water Works Engineer- 
ing for January 1957, and in the Feb- 
ruary Journal of the American Water 
Works Association. 

What has not yet been stated is how 
it came about that the masonry of the 
curved part of the spillway close to 
the main dam was badly cracked by 
an overflow depth of only 3.84 ft 
over the crest—at 23,000 cfs. This 
flood, although the highest ever to pass 
over the dam, would not be con- 
sidered extraordinary for the tributary 
area of 375 sq miles. Actually, the 
spillway had been designed for a pos- 
sible flood flow 6 ft deep, but with a 
crest elevation 6 ft lower. 

The spillway was designed under 
the direction of Alphonse Fteley, M. 
ASCE, Chief Engineer of the Aque- 
duct Commissioners, with a crest ele- 
vation of 196 above sea level for the 
entire 1,000 ft of its length. (The dam 
as originally designed was described 
in the ASCE Transactions of June 
1900, page 469.) At the time of Mr. 
Fteley’s retirement because of ill 
health, at the end of 1899, the entire 
project was about two-thirds com- 
pleted, but only the foundation of the 
spillway had been placed, because that 
area was needed for construction 
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tracks. Mr. Fteley’s successor, appar- 
ently realizing the urgent need for 
more storage in the Croton watershed, 
decided to complete the masonry spill- 
way crest to El. 200 for 750 ft, leaving 
at El. 196 only the 250-ft length of 
the curved part close to the main dam. 
It was thought that 4-ft flashboards 
might ultimately be placed on the 
section at El. 196. Because the spillway 
crest was raised, the roadway level on 
top of the main dam was also raised 
from El. 210 to 216. 

Questions having arisen as to con- 
struction details of the main dam at 
the end farthest from the spillway, 
the Aqueduct Commissioners referred 
that matter to a board of experts con- 
sisting of J. J. R. Croes, then President 
of ASCE, a consulting engineer; Ed- 
win F. Smith, M. ASCE, Chief En- 
gineer, Schuykill Navigation Company; 
and Elnathan Sweet, M. ASCE, former 
State Engineer of New York. Their 
complete report was published in the 
Engineering News of November 28, 
1901. 

While this report dealt mainly with 
details of the main dam, it mentioned 
the fact that most of the spillway crest 
was being built at El. 200 and that 
4-ft flashboards were proposed for the 
part at El..196. Further on, they noted 
that “the masonry dam should not in 
any ease be built higher than was 
originally designed. Such a change 
destroys the harmony and efficiency of 
the design, which, having been scien- 
tifieally determined, should be rigidly 
adhered to.” 

Upon reading this report, Mr. Fteley 
replied in the Engineering News of 
December 12, 1901, as follows: “The 
experts object to the original plan of 
the dam, which they call injudiciously 
designed, on the grounds that no pro- 
vision had been made to meet the 
contingency of a sudden and excep- 
tional flow of water due to a cloud- 
burst or to other causes. The fact is 
that the original design was especially 
devised to meet that condition. Al- 
though the surface of the reservoir, 


Croton Dam has maximum height of 297 
ft, only half of which appears above 
downstream fill. Note spillway at left. 


Danger of 


covering thousands of acres, is so 
large that it would have a great 
equalizing power, the contingency of 
a sudden flood causing the overtop- 
ping of the masonry dam was carefully 
considered.” 

Then later on he added: “I learn by 
the report of the experts that changes 
have recently been made, one being 
the raising of the crest of the masonry 
dam. The reasons for that change in 
the original plan are unknown to me. 
I agree that it is injudicious, as it 
destroys a feature which was con- 
sidered very important. The calcula- 
tions for the stability of the dam were 
made in view of the original elevation 
of the crest.” 

In spite of warnings, not only was 
most of the spillway crest completed 
on the original foundation to El. 200, 
but a few years later heavy cast-iron 
flashboard standards 8 ft apart were 
bolted to the entire masonry crest, and 
the depressed section at El. 196 was 
filled in between the standards with 
reinforced concrete slabs up to El. 200. 
Furthermore, two lines of 4-in. wooden 


flashboards up to El. 202 were dropped 


View of spillway at 
near right shows point 
of demarkation be- 
tween curved section 
near dam (foreground) 
and remainder built 
4 ft higher. Note flash- 
board arrangement 
which raised actual 
spillway height 6 ft 
above design height. 
At far right, spillway 
cracks are being re- 
paired by grout holes 
drilled through mason- 
ry and into bedrock. 
Photos by R. Sanchez, 
Dept. of Water Supply, 
Gas, and Electricity, 
City of New York. 
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fixed flashboards shown by flood at Croton Dam 


down the grooves in the flashboard 
standards for the entire 1,000 ft and 
the space between filled with broken 
stone. This was probably done around 
1907 or 1908, about the time the Aque- 
duct Commissioners were abolished, 
following the establishment of the 
Board of Water Supply in 1905. 

These flashboards seem to have been 
left permanently in place for 50 years. 
They and the reinforced concrete slabs 
on the El. 196 portion were removed 
in 1956, when serious cracks were 
found to have developed entirely 
through that part of the spillway at 
El. 196. Leakage through these cracks 
was estimated at 114 to 2 mgd., 

Repairs were made by drilling 35 
vertical and inclined holes 140 to 164 
ft deep, down through the spillway 
masonry into bedrock. These holes 
were then grouted in 20-ft stages under 
controlled pressure. It is believed that 
this has restored the original structural 
integrity of the spillway. Commissioner 
Ford proposes to restore the spillway 
in the near future to its original de- 
sign by lowering the entire crest to 
196. 


The flood flow that caused the dam- 
age followed the storm of October 
14-16, 1955, with a rainfall of 10.3 in. 
This in turn followed the heavy rains 
accompanying Hurricane Diane in 
August, which had already practically 
filled the many reservoirs of the Croton 
system with over 100 billion gal of 
water. For many hours during the 
peak of the October flood, the masonry 
at the end of the spillway was sub- 
jected to very severe vibrations, ap- 
parently caused by alternate making 
and breaking of the vacuum beneath 
the heavy sheet of swiftly moving 
water as it passed over the flashboards. 

A review of technical literature in 
the 14 years during which Croton Dam 
was under construction indicates strong 
differences of opinion as to the design 
among engineers of that day. For ex- 
ample, there was argument as to how 
much, if any, allowance should be 
made for ice pressure at the crest of 
a spillway. How much upward _pres- 
sure should be assumed on the base 
of a dam was also widely debated. 

In extenuation of the decision to 
raise the level of the spillway crest 


it may be pointed out that stream- 
flow records had not been kept long 
enough at that time to satisfactorily 
determine possible maximum flood 
flows. The formulas for flood runoff 
then used have now been found to be 
rather inadequate. 

It is interesting to note that John R. 
Freeman, M. ASCE, assumed in his 
historic “Report on New York’s Water 
Supply,” dated March 23, 1900, that 
the Croton Dam would be completed 
about 1902. (Actually, the last stone 
was laid with formal ceremonies on 
January 17, 1906.) He stated (page 
185) that the “Plan for the stone crest 
of the spillway was lowered from El. 
200 to El. 196 at request of Depart- 
ment of Public Works.” Evidently it 
went back to El. 200 shortly thereafter. 

The lesson to be learned from this 
experience of fifty years is that only 
flashboards that are collapsible under 
high heads should ever be placed on 
any masonry spillway. Also, it is a 
risky business to raise the crest of a 
masonry spillway during its construc- 
tion, particularly over the objection of 
its designer. 
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Prestressed sheetpile under 


A modern approach to an old un- 
derpinning technique—prestressing of 
sheetpiling—aided builders to main- 
tain in operation a power plant near 
Pittsburgh while a larger unit, with 
deeper foundations, was being added 
to it. The prestressed sheetpiling was 
utilized to prevent subsidence of ad- 
jacent units. Presented here are the 
design concepts and construction pro- 
cedures developed to carry out this 
work successfully. 

In his classic paper, “General Wedge 
Theory of Earth Pressure” (ASCE 


Transactions, Vol. 106, 1941, p. 68), 
Dr. Karl Terzaghi developed our mod- 
ern concepts of the mechanics that 
govern earth pressure on retaining 
walls, sheeting, and similar structures. 
The effects of the movement of the 


wall in developing the strains that 
determine the pressures exerted by the 
soil and the development of arching, 
which in turn determines the pressure 
distribution on the wall, are today 
well known. 

When sheeting is used to restrain 
the sides of an excavation, the elastic 
deflection of the sheeting and its sup- 
ports is, in most cases, sufficient to 
permit the strain necessary to develop 
the active pressure. Consequently com- 
mon engineering practice is to design 
the sheeting for the active pressure. 
As shown in Fig. 1, deflection of the 
sheeting, permitting strain of the soil 
laterally, must be accompanied by 
vertical settlement of the surface of 
the soil within the limits of the sliding 
wedge, which generally will have a 


W. F. SWIGER, M. ASCE, Consulting Engineer, Stone & Webster Engineering Corporation, 


width at the top equal to about one- 
half the height of the excavation. 

Thus deflection of the sheeting can 
cause damaging settlements unless cor- 
rective measures are taken. For ex- 
ample, if the sheeting were to yield 
uniformly 1% in. laterally, subsidence 
vertically adjacent to it would be ap- 
proximately 1 in., assuming no volume 
change in the soil. This effect has 
long been recognized, and prestressing 
and preloading of sheeting to minimize 
such motion is common practice, al- 
though such prestressing generally has 
been done by rules of thumb. 

In 1952, the Duquesne Light Com- 
pany started construction of the fourth 
unit in its Phillips Station on the Ohio 
River west of Pittsburgh. This unit, 
with a capacity of 156,000 kw, is much 
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larger than any of the three units pre- 
viously built. The increase in capacity 
required that the foundations of the 
boiler be installed 22 ft below the level 
of the adjacent boiler foundations. A 
general plan and section through the 
boiler room of the fourth unit is given 
in Fig. 2, which indicates the founding 
elevations for Units 3 and 4 as well 
as the ground elevation adjacent tothe 
boiler-room area. 

The boiler room for Unit 3 is found- 
ed on a mat 3 ft 9 in. thick at El. 715. 
The average soil pressure under this 
mat is about 3,000 psf. There is a row 
of columns 9 ft 6 in. from the edge 
of the mat; these are relatively lightly 
loaded. The columns of the next row, 
which are only 26 ft 4 in. from the 
edge of the mat, carry about 3,000 


1 
Sheetpiling has been driven and tied to mat of Unit 
1 3, at right. Note cellular cofferdams in background 
used to support west bank of excavation. 
fs f a. 2 Excavation for primary waler system is nearly com- 
a a SS plete, and first rakers for this system are being set. 

3 Four sets of jacks are used for preloading of primary 
2 d es ag =. waler system, here seen at start. After raker at ex- 
oN 1 el treme left is properly loaded, steel shims will be in- 
‘ serted and jacks moved to raker No. 5. Similarly jacks 

from raker No. 2 will be moved to raker No. 6. 

@ 

4 After load was taken by concrete mat, cast against 
vf sheetpiling, rakers for primary waler system were re- 


moved, as seen in foreground. 
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FIG. 3. (Below) Underpinning without 
stressing might permit damaging set- 
lement. 
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kips each and are the main boiler col- 
umns for the unit. The boiler room 
of Unit 3 is founded on a medium 
fine, slightly silty sand, which extends 
to El. 708. This stratum is medium 
loose. From El. 708 down to bedrock, 
El. 650, there is a stratum of dense 
sand and gravel, which is much more 
rigid than the overlying sands. 
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FIG. 2. Excavation for new unit is near- 
ly 22 ft deeper than that for adjacent 
operating units. 


Analysis indicated that to underpin 
the edge of the mat for Unit 3, using 
conventional practices, would probably 
cause it to crack severely. As illus- 
trated in Fig. 3, a slight yielding of 
the underpinning wall from earth 
pressure and loss of ground, which 
would probably occur during underpin- 
ning, would permit some settlement 
of the soil wedge immediately adja- 
cent to the underpinning wall. Thus 
there would be a redistribution of 
support under the mat. Much of the 
load near the edge, previously carried 
by a nearly uniform soil pressure, 
would be shifted to the outer edge of 
the mat as a rigid support. Since this 
mat was designed for uniform support, 
such a concentrated loading would al- 
most certainly cause severe, and pos- 
sibly damaging, cracking. 

Accordingly it was necessary for the 
method of construction to be such as 
to leave the existing mat supported 
only on the soil, while restraining the 
soil in a manner that would prevent 
excessive settlement of the mat. It was 
agreed that a settlement of about 14 
in. at the edge of the mat would be 
permitted. 

The basic scheme developed was to 
drive Z-section sheetpiling along the 
edge of the mat, supporting and _ re- 
straining the soil beneath the mat by 
a system of walers and struts pre- 
loaded by hydraulie jacks. The initial 
step in installation was to excavate to 
the elevation of the bottom of the ex- 
isting mat. From this level a line of 
piling was driven along the edge of 
the mat and tied back to the existing 
mat, as illustrated in Fig. 4 (a). 

Excavation then was continued in 
the central part of the boiler room with 
the sheetpiling supported by an earth 
berm having a slope of one vertical 
on two horizontal, as shown in Fig. 
4 (b). A transfer tower of the coal 
conveyor on the opposite side was also 
supported by sheeting and an earth 


berm. For construction convenience 
and to keep the construction joints in 
the mat between columns, a secon- 
dary line of 10-ft-long sheetpiling was 
driven to support the toe of the berm 
left against the boiler room of Unit 3, 
as in Fig. 4 (c). This sheetpiling was 
tied back at its top to the boiler-room 
mat of Unit 3 to limit deflection. The 
central part of the foundation mat was 
then constructed, and reaction points 
installed for the future jacking sys- 
tem. 

When excavation had progressed to 
a level where the calculated deflection 
of the sheeting was about 0.2 in., a 
waler system supported by rakers or 
struts extending back to the newly 
constructed foundation mat was in- 
stalled, as in Fig. 4 (d). These rakers 
were wedged tight againt the waler, 
using steel wedges driven in until the 
sheeting was forced back to its origi- 
nal position. 

Excavation was continued and the 
primary waler and raker system in- 
stalled. See Fig. 4 (e). This svstem 
was located 3 ft above the top of the 
final mat. The rakers supporting this 
waler system were preloaded by hy- 
draulie jacks. Using four sets of jacks 
and employing a leap-frog technique, 
the rakers were jacked in sequence 
to the caleulated design loading. The 
loading was adjusted and the rakers 
retightened as adjacent rakers were 
jacked until all carried the required 
amount of preload. Steel shims and 
wedges were installed to permit mov- 
ing the jacks forward. As was de- 
sired, the caleulated preload on the 
jacking system forced the sheetpiling 
into the soil about %¢ in. This loosened 
the temporary upper waler and raker 
system and facilitated its removal. 

Excavation was resumed and _ the 
lower waler systemsplaced. See Fig. 
4 (f). The walers and rakers of the 
upper temporary system were reused 
for this set. The foundation mat was 
then cast against the sheetpiling, en- 
casing the lower waler system, and 
the primary waler system was removed, 
as in Fig. 4 (g). Because of the mass 
of concrete in the foundation mat, its 
elastic deflections were small under the 
soil load, and the deflection of the 
sheeting on removal of the waler sys- 
tem was negligible. The permanent re- 
taining wall was then constructed. 
This wall was cast directly against the 
sheet piling, which remained perma- 
nently in place. 

This work was done during the 
winter, and no unexpected difficulties 
were encountered. Observations of set- 
tlement indicated that the outside row 
of columns settled about “46 in., of 
which 1% in. occurred during driving 
of the sheetpiling and about Me in. 
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during excavation for and construc- 
tion of the adjacent lower foundation. 
There was no detectable settlement of 
the existing main boiler columns. 

The procedure adopted was planned 
to prevent any significant strain in the 
soil mass adjoining the sheetpiling. 
This aim was achieved, and conse- 
quently the earth pressure against the 
sheeting was at or near the earth pres- 
sure at rest. Thus it was necessary to 
design the piling and waler systems 
for a lateral earth pressure coefficient 
of about 0.5 rather than the active 
pressure coefficient of about 0.25. To 
allow for the elastic deformation of 
the sheetpiling asexcavation proceeded, 
without permitting strain of the soil 
mass, it was necessary for the waler 
points to be forced slightly into the 
soil. Accordingly all investigations of 
the sheeting as well as the design of 
the waler system and computations of 
the amount of preload to be placed 
on the rakers, were based on the use 
of a lateral earth pressure coefficient 
of 0.6. 

Since yielding of the sheetpiling, as 
excavation proceeded below the pri- 
mary waler system, would permit the 
development of some arching in the 
lower parts of the sliding wedge, it 
was probable that the soil pressure 
would approximate a parabolie distri- 
bution. From these considerations, the 
soil pressure distribution, as illustrated 
in Fig. 5, was used in design. The 
primary waler system was placed just 
above the top of the mat so that it 
could be removed. The waler systems 
were installed when excavation had 
proceeded to a depth where the eal- 
culated maximum sheeting deflection 
was 0.2 in. 

If it is assumed that the sheetpiling 
deflects to a parabolie shape, it can be 
shown that the settlement of the sur- 
face will not exceed about 1.3 times 
the maximum deflection of the sheet- 
piling. Thus the deflection value se- 
lected corresponded to the desired limi- 
tation of settlement, or 1%4 in. Walers 
were of a size to permit the installation 
of rakers spaced to permit excavation 
by clamshell bucket. 

A similar procedure was used for 
the opposite bank of the excavation to 
protect the foundations of a large trans- 
fer tower of the coal conveyor system. 
Since loads there were much lighter, 
prestressing of the sheetpiling was done 
only by the use of steel wedges drawn 
tight. 

The west edge of the exeavation 
posed additional problems. The exca- 
vation along this edge was earried to a 
depth of approximately 50 ft below 
yard level. The vard area adjacent to 
the edge of the excavation was occu- 
pied by several railroad tracks and a 
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road leading to the shops and storage 
areas for construction activities. These 
tracks had to be maintained in serv- 
ice, and their proximity to the edge 
of the excavation prohibited a sloped 
bank. A line of braced sheeting along 
this excavation would have been ex- 
tremely difficult to install, because of 
interference with the bracing system 
for the sheeting along the boiler-room 
mat. Also, the necessary bracing sys- 
tem would have hampered construc- 
tion operations. 

The solution found was to install a 
row of large-diameter sheetpile cellu- 
lar cofferdams, as shown in Fig. 2. 
These cofferdams were constructed by 
driving straight-web  sheetpiling 
through the existing soil to form large 
circular cells along the line of the ex- 
cavation. The railroad tracks were tem- 
porarily removed, where required, to 
permit the cofferdam installation and 
then put back in service over the tops 
of the cells. 

Similar cells were used along the 
other sides of the excavation, except 
near the coal-conveyor transfer tower, 
where prestressed sheetpiling was used 
to avoid the relatively large deflections 
anticipated in cellular cofferdams. Ob- 
served deflections of the tops of these 
cells were about 7 in. 

Independent circular cells were used 
for the cofferdams since this permitted 
stage driving after all the sheeting had 
been set and engaged, with no sheet- 
pile driven more than 2 ft deeper than 
the adjacent one. Because of the heavy 
driving anticipated, it was believed that 
driving of single sheetpiles more than 
2 ft at a time, or using a bulkhead 
type of cofferdam, would be impossi- 
ble because of the possibility of driv- 
ing the sheetpiles out of the interlocks. 
No particular difficulty was eneoun- 
tered in driving the sheetpiles for the 
cofferdams except on the first cell, 
where the contractor tried driving in 
increments of 5 ft and tore an inter- 
lock. This was repaired with tie-plates. 
All subsequent cells were installed by 
using stage driving of 1 to 2 ft at a 
time, and they were completed with- 
out difficulty. 

Detailed designs of the sheeting and 
bracing systems were made by the 
Engineering Department of the Du- 
quesne Light Company, with the writ- 
er serving as consultant. The con- 
struction work was carried out by the 
Dravo Corporation. Special credit is 
due these organizations. They demon- 
strated a keen understanding of the 
problem to be met and of the prin- 
ciples underlying its solution. The 
work was carried out competently and 
expeditiously with excellent coopera- 
tion between the designers and _ the 


builders. 
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planned to prevent any significant 
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FIG. 5. Parabolic distribution of soil 
pressure was used in design. 
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PEIXOTO HYDROELECTRIC DEVELOPMENT IN BRAZIL 


dams, with arch dam between. 


Unique dam completed with South America's 


First two of ten 40,000-kw units are in service at Peixoto Dam. Powerhouse structure, right, and spillway, left, are gravity 


largest construction plant 


R. OLAFSEN, M. ASCE, Project Engineer, Ebasco Services Incorporated, New York, N. Y. 


JOHN F. PETT, A.M. ASCE, Consulting Civil Engineer, Ebasco International Corporation, New York, N. Y. 


Wi will be one of the largest 
hydro developments in Latin America 
was Officially opened on April 29, 1957, 
with two initial 40,000-kw units in op- 
eration. Brazil’s Peixoto Hydroelectric 
Project is on the Rio Grande River in 
the State of Minas Gerais near the 
border of Sao Paulo. 

It was designed and the construc- 
tion supervised by Ebasco Services In- 
corporated for Ebasco International 
Corporation representing the Compania 
Paulista de Forca e Luz, a subsidiary 
of American & Foreign Power Com- 
pany. Compania Paulista de Forca e 
Luz provides electric service in the 
north central part of the State of Sao 
Paulo, Brazil, where its transmission 
lines extend over an area roughly 290 
miles long by 220 miles wide. 

As at present planned, the Peixoto 
Project will have an ultimate installed 
capacity of 400,000 kw. If storage proj- 
ects upstream on the Rio Grande now 
under study are carried out, this total 
capacity may ultimately be increased. 
In any event it is expected that installa- 
tion of eight more units of 40,000 kw 
each will follow in quick succession. 

The Rio Grande, on which the proj- 
ect is located, has a circuitous path due 
to the topography along the coastline 
of southern Brazil. From the coastal 
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plain, 10 to 15 miles wide, the ground 
rises rapidly in a series of hills to a 
plateau at an elevation of some 2,300 
ft. Along the edge of this plateau, 
which slopes inland, moisture-laden air 
from the South Atlantic drops heavy 
precipitation, which creates the Rio 
Grande. But this water, precipitated on 
the plateau a few miles from the At- 
lantic, flows 600 miles westward to join 
the Rio Parana, then into the Rio de 
la Plata, which passes Buenos Aires 
and Montevideo, and finally into the 
Atlantic Ocean—a total distance of 
over 2,000 miles. See Fig. 1. 

Company engineers had explored 
sections of the river as early as 1929 
and, in 1950, it was examined in detail 
by both air and ground survey meth- 
ods. Of the three most advantageous 
sites, Peixoto, the farthest upstream, 
would supply the greatest amount of 
initial system capacity, at a lower cost 
per kilowatt, and in addition would 
provide some 1.8 million acre-ft of us- 
able storage which would increase the 
capacity of any plants subsequently 
built downstream. In this 150-mile 
stretch of river there is a total drop 
of 2,000 ft and a total potential in- 
stalled capacity of 1,500,000 kw. 

Accordingly it was decided to build 
the Peixoto Plant, and engineering was 


started in August 1951. This site is 216 
miles almost due north of the City of 
Sao Paulo and 288 miles northwest of 
Rio de Janeiro. Hydrological and cost 
studies indicated that the ultimate proj- 
ect capacity should be in the range of 
400,000 kw, which would provide a 
250 percent increase in the capacity of 
the Paulista system. 

It was determined that the physical 
dimensions and weights of the compo- 
nents of a 40,000-kw turbine generator 
unit were about the maximum that 
could be handled conveniently by rail- 
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FIG. 1. Peixoto Project, serving north- 
central Sao Paulo, is first step in Brazil's 
five-year 2,000,000-kw power develop- 
ment program. Rio Grande, on which 
project is located, rises in high coastal 
area and flows 2,000 miles before it 
reaches the Atlantic via the Parana and 
Rio de la Plata. 
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road and road from the port of entry, 
Santos, to the job site, a distance of 
about 275 miles. In comparison with 
the largest previous units in the system 
(15,000 kw), the 40,000-kw unit 
chosen for Peixoto was a big jump. 


Gravity and arch sections 


Peixoto Dam consists of three main 
sections, as seen in Fig. 2. The gravity- 
type intake dam with powerhouse, 585 
ft long, plus a non-overflow section 210 
ft long, are on the left side of the river. 
The gravity-type spillway, about 525 ft 
long, is on the right side of the river. 
These two sections are connected by 
an arch dam with thrust blocks at each 
end. Including the thrust blocks, the 
arch dam is 615 ft long, making the 
total project length almost 2,000 ft. The 
highest point above bedrock, about 220 
ft, is on the arch dam. The radius of 
the base circle of the arch is 255 ft, 
and the central angle is 105 deg at 
the top ring. 

The project includes a powerhouse 
with two 40,000-kw units installed, 
and with provision for eight future 
40,000-kw units. The main power 
transformers are on the powerhouse 
deck, and the switchyard is about 1,600 
ft downstream. The total excavation 
was estimated at 1,750,000 cu yd, of 
which a substantial part was solid rock. 
About 500,000 cu yd of concrete was 
required. 

The spillway section has 11 Taintor 
gates, each 40 by 35 ft, and one trash 
gate 10 by 10 ft. The discharge ca- 
pacity is 350,000 cfs. Water is backed 
up to form a reservoir about 60 miles 
long, with a useful storage capacity of 
1,800,000 acre-ft at 43-ft drawdown. 

It was originally planned to build a 
curved gravity-type spillway across the 
deepest part of the river. However, a 
thorough investigation of the river bed, 
in the section where the water was too 
swift for drilling from a boat, showed 
that the rock bottom was 100 ft lower 
than anticipated, and therefore that a 
gravity-type structure was impractica- 
ble. For this reason the central section 
of the project was moved upstream to 
a high ledge, the gravity spillway sec- 
tion was replaced by an arch-dam sec- 
tion with two thrust blocks, and the 
spillway was moved onto higher 
ground on the right side of the arch 
section. The final design took the shape 
of a horseshoe around the upper end 
of an underwater canyon. 


Diversion works 


One of the principal construction 
problems was unwatering of the river 
bed to permit construction of the arch 
dam and thrust blocks and parts of 
the intake dam. This was accomplished 
by diverting the river through a tun- 
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FIG. 2. Unique design of Peixoto Dam includes two gravity 
sections connected by arch-dam section. Highest point above 
bedrock, 220 ft, is in arch section. All elevations are in meters. 


nel driven through solid rock under 
the right abutment, with upstream and 
downstream cofferdams of rock and 
earth fill about 1,500 ft apart. The di- 
version tunnel had a diameter of 53 ft 
and a length of 600 ft and discharged 
into a canal 300 ft long emptying into 
the river below the lower cofferdam. 

The upstream cofferdam, swinging 
across the river in an are about 400 ft 
upstream from the arch-dam site, had 
a length of about 1,500 ft and a max- 
imum height of about 60 ft. The down- 
stream cofferdam, with a total length 
of 700 ft, had a maximum height of 
about 60 ft and was founded on sound 
rock generally overlain with a sand de- 
posit of varying thickness. 

Although the maximum recorded 
flood is 220,000 cfs, these diversion fa- 
cilities were designed to bypass flows 
in the low-water season up to a max- 
imum of 45,000 cfs, resulting in an 
assured working period of four months, 
and a probable working period of six 
to seven months on the arch-dam part 
of the project. 

Construction was so planned that 
during the first diversion period all 
concrete for the arch in the main river 
channel would be raised to an elevation 
about 70 ft above the river bottom, 
and all that in the powerhouse intake 
dam to an elevation about 20 ft higher. 
This was done so that, during the high- 
water season, floods could be passed 


over the arch-dam section. Concrete 
would then be placed in the structures 
on both sides of the arch dam during 
the flood season, and in the arch dam 
after the flood season, even when 
the overtopped cofferdams had been 
washed out by the floods. 

Excavation of the diversion tunnel 
was completed during the fall of 1954, 
and the upstream cofferdam was closed 
on June 1, 1955. Closing of the down- 
stream cofferdam followed six days la- 
ter, and unwatering started on June 13, 
1955. Cleanup and excavation in the 
unwatered area was started immedi- 
ately. The water level was lowered 
enough to permit thorough inspection 
and foundation preparation, and the 
first concrete in the arch dam was 
placed on August 6. 


Powerhouse intake dam 


The powerhouse is a semi-outdoor 
station consisting of two initial units 
and provision for eight additional units. 
The spacing between units is 56 ft. 
The structure has two main floors in 
addition to a top deck and a gallery 
for access to draft-tubes and scroll- 
cases. A service bay is adjacent to Unit 
No. 1 on the south bank of the river. 

The turbines for the first two units 
are Dominion Engineering Company 
Francis turbines with a rated capacity 
of 56,000 hp at a head of 155 ft. The 
scrolleases are of rolled steel-plate con- 
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Arch dam had to be raised to height of 70 ft before flood season arrived 
to withstand overtopping. Base is seen under construction, with upstream 
cofferdam beyond, in top view. Overtopping occurred six months after 
cofferdam was underwatered and about a month after upper photo was 
taken. When upstream cofferdam was breached by flood, as seen in view 
immediately above, work was shifted to gravity structures on both sides. 


Intake to diversion tunnel contains three 50-ton gates of welded construc- 
tion. Rollers carry water pressure during closure. Size of structure is in- 
dicated by workmen on platform. 


struction welded together in the field 
and riveted to the speed rings. 

For the first two units, Westinghouse 
Electric International Company’s um- 
brella-type generators are used, rated 
40,000 kw at 0.80 power factor and 
128.6 rpm with direct-connected main 
and pilot exciters. 

The powerhouse intake dam consists 
of a separate gravity structure, made 
up of ten individual blocks, each con- 
taining a 20-ft-dia steel penstock con- 
necting the waterway inlet at the up- 
stream face of the dam with the 
scrollease of the turbine. At the up- 
stream end, the inlets are protected by 
a continuous trash-rack structure sup- 
ported on a cantilever base. Each en- 
trance is controlled by a roller gate, 
operated under a maximum head of 
72 ft. A short transition leads to the 
penstock, which passes through the 
dam and downward along its down- 
stream face. A vertical curve connects 
the inclined part of the penstock with 
the horizontal part which, after a short 
conical transition, connects to the 
scrollease entrance. 

Each intake gate is operated by a 
hoist of 110-ton capacity on a 30-ft- 
high hoist structure. In the normal 
open position the gate is submerged 
and suspended in a gate slot directly 
over the intake opening so that closure 
time is held to a minimum. The hoist 
is operated by a control station 
mounted on the hoist structure, and 
provided with “Raise,” “Lower” and 
“Stop” pushbuttons. In an emergency 
a gate can be lowered by an additional 
control in the powerhouse, equipped 
with “Lower” and “Stop” pushbuttons 
and indicating lights. In normal opera- 
tion of an intake gate, the penstock 
is filled by means of the filler gate to 
equalize the water pressure before the 
gate is raised. However, the hoist ca- 
pacity is sufficient to lift the gate 
against the full unbalanced water pres- 
sure. A gate will be removed for 
repair in successive steps by dogging, 
and removing its 20-ft-long gate stems. 

An automatic emergency generator 
has been provided to supply power for 
operating the gate hoists in case of 
failure of the station power supply. 
Spillway dam 

The spillway, a gravity-type dam 
with an ogee overflow section, is de- 
signed for a discharge of 320,000 cfs 
with the reservoir at El. 2181.7. The 
flow is controlled by 11 Taintor gates 
40 ft long by 35 ft high. The gates are 
operated by 80-ton hoists with sprocket 
chains. Stop-logs are provided for main- 
tenance of the Taintor gates, to permit 
painting and seal repair without loss of 
reservoir storage. It is intended that 
the stop-logs will be placed by a crane 
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operating from the spillway bridge on 
the upstream side of the stop-log slots. 

A 10 by 10-ft trash gate, installed at 
the end of the spillway, is lowered to 
pass trash. This gate weighs three tons 
and is operated by a 20-ton screw hoist 
capable of acting in both directions. 


Arch dam 

The arch dam was designed for 
pond level at El. 2181.7. The analysis 
of this arch is based on the method 
outlined in a Portland Cement Asso- 
ciation paper by Alfred L. Parme, 
A.M. ASCE, “Arch Dams with Arches 
of Variable Thickness,” for water-load 
stresses, and on that outlined in “Anal- 
ysis of Arch Dams of Variable Thick- 
ness,” by W. A. Perkins (ASCE Trans- 
actions Paper No. 2559), for tempera- 
ture stresses. Allowable stresses for 
water load only are: maximum com- 
pression, 800 psi; maximum tension, 
100 psi. Allowable stresses for water 
load and temperature are: maximum 
compression, 1,100 psi; maximum ten- 
sion, 200 psi. 

The thrust blocks were designed for 
longitudinal thrust from the arch dam 
perpendicular to the thrust block as- 
sumed to be resisted by the rock from 
El. 2129.3 down, for the north thrust 
block, and from El. 2050.5 down, in 
the south thrust block. From El. 2029.3 
to El. 2191.6 in the north thrust block, 
the thrust block is to take the shear, 
the downstream component of the 
thrust, and the longitudinal thrust. 
From El. 2050.5 to El. 2191.6 in the 
south thrust block, the thrust block is 
to take the shear, the downstream com- 
ponent of the thrust, and the longitud- 
inal thrust. 

In the south thrust block, it is as- 
sumed that this block and four power- 
house-intake-dam blocks act as a 
monolithic structure, grouting 
and keying of transverse joints have 
been carefully supervised to attain this 
condition. 

Maximum allowable average direct 
shear is 60 psi; maximum allowable 
torsional shear is 60 psi; maximum al- 
lowable total average shear is 95 psi; 
and maximum allowable bearing pres- 
sure is 139 psi. Maximum headwater is 
at El. 2181.7; maximum tailwater is at 
El. 2062.0; and uplift is full headwater 
to full tailwater over 50 percent of the 
area. 

In the design of the arch-dam sec- 
tion, it is assumed that the arch rings 
will take the entire water load. Initi- 
ally, it was believed that the dam might 
extend down to El. 1935.7, and the 
base of the dam was not designed until 
the foundation was virtually uncov- 
ered. At the time this excavation was 
nearing completion, an inspection of the 
rock convinced the engineers that the 
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Powerhouse section consists of ten blocks, each containing a penstock of 20-ft 
diameter, 56 ft from center to center. Entrances to penstocks are protected by 
continuous trashrack, under construction in foreground. 


basie rings would not have to be any 
lower than El. 1971.8. It was also de- 
cided that a concrete mat, with top at 
El]. 1978.3 and extending downstream 
56 ft maximum from the base circle 
of the dam, should be provided to pro- 
tect the base of the dam against erosion 
from floods which would overflow the 
arch section during construction. 

The intake to the diversion tunnel 
has three gate openings 17 ft 9 in. wide 
by 36 ft high. The roller gates, of 
welded construction, weigh 50 tons 
each. Wheels were designed to carry 
the water pressure during gate closure. 
As the reservoir level rose, the sides of 
the gates deflected, and the water load 
was carried directly through bars bear- 
ing against the guides. 


Largest construction plant 
in South America 


The construction plant for the proj- 
ect is believed to be the largest and 
most modern ever built in Latin Amer- 
ica. It consisted principally of a 150- 
ton-per-hour aggregate plant, an auto- 
matic concrete plant equipped with 
three 2-cu yd mixers, and a 1214-ton 
eableway with movable headtower, 
which covered nearly all the site of 
the concreting operations. 

To meet the concrete placing sched- 
ule before the flood season of 1955- 
1956, more than 100,000 cu yd of con- 
crete was placed in the permanent 
structure besides that in the power- 
house cofferdam and other temporary 
structures. To accomplish this, all 
available equipment had to be brought 


into play. A Colby crane was placed 
in the spillway section, and another in 
the powerhouse area, plus two Bucyrus- 
Erie 51-B cranes, so that concrete plac- 
ing could be kept going at three points 
at all times, thus utilizing the capacity 
of the mixing plant. 

When the arch dam was overtopped 
on the 9th of December 1955, the most 
critical stage of construction had 
passed. 

Rock for aggregates was hauled by 
truck from a quarry about one mile 
below the dam site. The rock passed 
through a 36-in. by 48-in. jaw crusher 
operated by a  125-hp motor. The 
crusher, of 150-ton-per-hour capacity, 
was fed by a 48-in. heavy-duty apron 
feeder. A 36-in. belt conveyor trans- 
ported the rock from the primary 
crusher to the 4-ft by 10-ft heavy-duty 
scalping screen, after which a 30-in. 
belt conveyor transported the —6 + 3- 
in. aggregates to stockpile. The larger 
stones were fed to a 16 B Telsmith 
primary breaker with manganese steel 
head and coneaves. A 30-in. belt con- 
veyor transported the crushed rock to 
a 5-ft by 12-ft double-deck vibrating 
screen. An 18-in. belt conveyor trans- 
ported the material from this screen to 
a 5-ft by 12-ft triple-deck vibrating 
screen. 

From these sizing screens, belt con- 
veyors transported the material to the 
—3 + 1%-in. stockpile, the —11%4 + 
34-in. stockpile, and the —34 + No. 4 
mesh stockpile. Oversized rocks were 
conveyed through two Telsmith No. 36 
gyrosphere crushers back to the pri- 
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Downstream view shows Peixoto Dam nearing completion in fall of 1956. At left 
is spillway dam with 11 Taintor gates, each 40 by 35 ft. In powerhouse section, two 
initial units, now in operation, are at far right. 


mary conveyor, while the screened 
material left the screening plant on an 
18-in. conveyor, which moved it to 
the —14 + No. 4 mesh surge pile, from 
which an 18-in. conveyor belt fed the 
5-ft by 12-ft rod mill through a 4-ft by 
12-ft double-deck vibrating screen. A 
belt conveyor from the screw sand clas- 
sifier transported the sand to a — No. 
4 mesh sand stockpile. All stockpiles 
were located over a pipe tunnel with a 
belt conveyor 24 in. wide transporting 
the material to the rinsing screen. Fi- 
nally a 24-in. belt conveyor transported 
the material to the batching bin on the 
top floor of the concrete mixing and 
batching plant. 

Material entering the concrete mix- 
ing and batching plant from the ag- 
gregate preparation plant was stored in 
separate compartments in the storage 
tank at the top of the plant. The ag- 
gregates were transferred to the appro- 
priate compartment by a pivoted dis- 
tributing chute. Cement was stored in 
a separate tank within the aggregate 
storage tank. From the storage tank 
the aggregates were passed on from the 
separate storage bins to the individual 
batchers for cobble, coarse, medium, 
and fine aggregates, sand, and cement 
on the floor below. 

This floor also had the water reser- 
voir and water batcher, and the admix 
reservoir and admix batcher. These 
batchers were operated from a control 
stand supplied with dial recorders. The 
material in the batcher to be used for 
a specific concrete mix was dumped 
into a collector cone connected to a 
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2-cu yd swivel chute, which distributed 
the material to be mixed to one of 
three 2-cu yd tilting mixers. The mix- 
ers emptied into a wet-batch hopper, 
which dumped the concrete into the 
Dumpcrete bodies taking it away. 

Cement was hauled in from Itau, 
about 50 miles from the dam site, in 
50-bbl Dumpcrete bodies mounted on 
trucks without hydraulic hoisting 
mechanism or additional chute sec- 
tions, and dumped by an overhead 
electric crane into a 50-bbl truck hop- 
per. Thence it was transported by a 
screw conveyor, with a screw of 10-in. 
diameter, handling 275 bbl per hour 
to the 12 x 7-in. cement-bucket eleva- 
tor, traveling 270 ft per min and han- 
dling 275 bbl per hour. This elevator 
transported the cement to the top of 
three cement silos of 5,000-bbl capac- 
ity, or to the one-compartment central 
cement tank of 400-bbl capacity inside 
the octagon-shaped bin on top of the 
mixing plant. This bin, of 400-cu yd 
capacity, contained five aggregate com- 
partments. The contents of the silos 
were in time dumped through a valve 
in the bottom of each silo into the 
screw conveyor for transfer to the 
central cement tank. 

The cableway (Washington Iron 
Works) consisted of a radially traveling 
headtower with a track 600 ft long at 
El. 2191.6, a fixed tailtower at El. 
2132.5, and a 2,000-ft span. The capac- 
ity was 12144 tons at the hook. The 
headtower was 125 ft high, and the 
tailtower 165 ft high. 

The loading point for the cableway 


was between 650 and 1,100 ft from 
the mixing plant at El. 2066.9. Con- 
crete was transported to the cableway 
in two flat cars with two 2-cu yd 
Dumpcrete bodies on each, pulled by 
a locomotive. The cableway covered 
the two thrust blocks and the arch sec- 
tion, most of the powerhouse section, 
and the diversion intake. A reloading 
point for the spillway was established 
on the right bank at El. 2132.5. 

To meet the concreting schedule de- 
signed to provide for overtopping of 
the arch-dam section during the wet 
season of 1955-1956 and tunnel closure 
before the wet season of 1956-1957, the 
cableway worked to capacity for the 
entire 16 months between August 1, 
1955 and December 1, 1956, and the 
two 51 B cranes were required until 
April 1956 for foundation clean-up and 
concreting. One of these cranes worked 
from a fill upstream from the power- 
house section, walking onto the pen- 
stock blocks in order to place concrete 
in adjacent blocks, so that the cable- 
way would be able to transport con- 
crete to the north side of the river 
when the cofferdams were flooded. One 
Colby crane was erected on a track 
along the downstream face of the 
draft-tubes for concreting in the pow- 
erhouse area. A second Colby crane 
was used on spillway block No. 4 to 
pour concrete in the north thrust 
block and in spillway block No. 3. 

This Colby crane was assisted by a 
stiff-leg derrick and a 51 B crane for 
placing concrete in the spillway. The 
Colby crane, after finishing its part of 
the spillway concreting, was moved to 
the upstream side of the arch dam, 
where it placed the major part of the 
concrete in the arch, from a track 
placed on a fill running along the up- 
stream face of the arch. The stiff-leg 
derrick was moved to the downstream 
slope at the south end of the power- 
house intake dam to place final con- 
crete, leaving a tunnel passage for the 
concrete loading track, which was 
plugged later. 

Concreting was practically completed 
when the diversion-tunnel intake gates 
were closed on the 7th of November 
1956. With the flow of the Rio Grande 
completely shut off, there was a rare 
opportunity to view foundation condi- 
tions at the next hydro project site 
about 15 miles downstream. 

The water in the reservoir reached 
the spillway crest, and Unit No. 1 was 
started up, the end of December 1956. 

(This article is based on two papers 
from ASCE’s Jackson Convention, one 
presented by Mr. Pett and the other 
by Mr. Olafsen, before the Power Di- 
vision session presided over by George 
J. Vencill, Chairman of the Division’s 
Executive Committee.) 
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THE READERS 


WRITE 


Freedom of movement for state highway engineers upheld 


To tHE Eprror: Such directives as 
‘that handed down by the former Fed- 
eral Highway Administrator (see March 
issue, pp. 94-95) are detrimental to the 
procurement and maintenance of ade- 
quate state highway department. staffs, 
and do not accomplish their aim of af- 
fording such departments the oppor- 
tunity of developing and retaining their 
staffs. The directive referred to reads as 
follows: 

“The consultant shall not engage, on a 
full- or part-time or other basis during 
the period of this contract, any profes- 
sional or technical personnel who are or 
have been at any time during the period 
of the contract in the employ of the 
Bureau of Public Roads or the highway 
organization of any State, county, or 
city, except regularly retired employees, 
without the written consent of the pub- 
lic employer of such person.” 

Not only do most professional men 
look upon this as a usurpation of their 


personal and professional freedom, but 
they also abhor the thoughtless misdirec- 
tion of authority exercised by Mr. Volpe. 
The professional engineers affiliated 
with the Louisiana Department of High- 
ways in Baton Rouge are unanimous in 
this belief, and have brought it to the 
attention of the proper local authorities. 
The result is: No clause limiting the 
freedom of movement of any profession- 
al or technical personnel will be in- 
cluded in any future contract awarded 
by the Louisiana Department of High- 
ways. 

We feel moreover that the existence 
of this clause involving personnel of 
highway organizations, in any contract 
anywhere in the United States, is detri- 
mental to the welfare of all professional 
men. 

Paut E. Les, JM. ASCE 
Road Design Section, Louisi- 
ana Dept. of Highways 
Baton Rouge, La. 


Can competitive bidding provide professional services? 


To tHE Epitor: The practice of invit- 
ing competitive bids for engineering 
services has become an increasing prob- 
lem to the professional engineer during 
the past three years. These invitations 
have created quite a turmoil within 
the engineering societies, for they have 
made the engineer realize that his long- 
fought-for position as a professional man 
is being challenged. Everyone knows 
that competitive bids are intended for 
the selection of an engineer on a price 
basis only, regardless of what qualifying 
statements are included in the bid form. 

Attempts to procure professional en- 
gineering services on a competitive-bid 
basis have developed mainly from 
sources connected with public agencies. 
They stem from a typical clause in 
public works laws: “Contracts or pur- 
chases which exceed one thousand dol- 
lars shall be let on a competitive-bid 
basis.” 

The governing bodies of our country 
provide laws to protect the people. After 
the laws are established, the courts in- 
terpret their meanings in actual use, 
and such has been the case in bidding 
for professional engineering services for 
public works. In asking for bids for 
professional services, public officials are 
overstepping the intent of the protec- 
tive laws. Their interest should be for 
the people, and the courts have ruled 
in numerous cases that bidding for pro- 
fessional services is not in the public 
interest. Bids may be obtained from 
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some engineers, but their professional 
standards are low, and it is to be sus- 
pected that their professional ability is 
likewise questionable. The elimination 
of competitive bidding by the Code of 
is intended to eliminate un- 
scrupulous people from the engineering 
profession. 

Highway commissioners, city officials, 
and other groups connected with the 
procurement of engineering services for 
public works tend to forget the status 
of the engineer as a professional man. 
Their request for a “sealed bid” is at 
the same time asking the engineer to 
desert the Code of Ethics established 
by his professional society. 

It has been argued that the Code 
eliminates competition by not allowing 
competitive bidding. Competition 
among men capable of providing pro- 
fessional services should not be founded 
on a price basis. In evaluating the cost 
of engineering services, it should be kept 
in mind that engineering costs are a 
small part of the total construction 
cost, whereas the quality of engineering 
services rendered will greatly influence 
all other costs of construction. 

Article 4 of the Code of Ethics of 
ASCE reads as follows: 


“It shall be considered unprofessional 
and inconsistent with honorable and dig- 
nified bearing for any member of the 
American Society of Civil Engineers to 
invite proposals for the performance of 


professional engineering services or to 
state a price for such services in response 
to any such invitation where there are 
reasonable grounds for belief that price 
will be the prime consideration in the 
selection of the engineer.” 


This Article was approved by 12,443 
of a total of 13,997 ballots cast. This 
overwhelming approval exhibits the de- 
sire of the civil engineers to provide 
services of a professional quality to the 
people. 

One need only look about him to see 
the many structures built for society 
by professional engineers. Were these 
engineering contributions left to the un- 
scrupulous to design and build, would 
they be used with the same assurance 
of safety and dependability that they 
are now? It is my view that the answer 
to this question is “No.” If the en- 
gineers of professional status allow those 
of doubtful qualities to supplant them, 
they are not only degrading themselves 
but ignoring their responsibility to the 
public. 

E. J. Mipptesrooks, J.M. ASCE 
Juntor Asst. San. Engr. (R), 
Public Health Service, Robt. 
A. Taft San. Engr. Center 
Cincinnati, Ohio 


A tribute to J. A. L. Waddell 


To tHE Eprtor: Referring to Prof. 
W. J. Miller’s article, “Civil Engineers 
Can Write—History Says So,” in the 
December issue, it seems to me that 
the name of the late J. A. Waddell, an 
Honorary Member of the Society, might 
well have been included. 

Dr. Waddell was a prolific writer on 
a wide variety of engineering subjects. 
His knowledge of Latin appears in the 
title of one of his earliest texts, De 
Pontibus, a handbook on bridge design. 

He delivered a number of addresses to 
graduating classes of engineering schools 
in addition to his many technical papers. 
Some of these were assembled in two 
volumes, The Principal Professional 
Papers of J. A. L. Waddell, and Memoirs 
and Addresses of Twenty Years, edited 
respectively by the late John Lyle Har- 
rington and the late Frank W. Skinner, 
both Members of ASCE. One has but to 
pick at random such titles as “The 
Bridge Engineer and His Work,” “Tech- 
nical Book Writing,” “Engineering Eco- 
nomics,” “Following the Great Wall of 
China,” and “An American Canal Be- 
tween Lakes Erie and Ontario,” from 
the latter volume, to get an idea of 
the breadth of his writings. 

His book, Economics of Bridge Work, 
covered a phase of engineering treated, 
I believe, by but one other engineer, 
while Bridge Engineering, the classic of 
its time, was a two-volume work of 
some 2,300 pages, treating practically 
every phase of the subject, starting out 
with a history of the profession. 

At the time of his death, when con- 
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siderably over eighty years old, Dr. 
Waddell was engaged with the late 
Shortridge Hardesty, Hon. M. ASCE, 
in the preparation of a volume which 
was to have been entitled “Rapid Ac- 
curate Estimating.” The work was prac- 
tically complete except for two chapters 
which were to have been finished by 
Mr. Hardesty, but unfortunately he 


never found time to do this before his 
recent passing. 

While it is true and heartening that 
some “Civil Engineers Can Write,” there 
is much room for improvement in the 
rank and file of the profession. Recent 
graduates, particularly, frequently have 
difficulty in avoiding ambiguous notes 
on drawings, not to mention the matter 


of good literary style. It seems only 
fair to state, however, that the present- 
day engineering school must cover a 
vast amount of ground in the ordinary 
four-year course. 
Kart W. Lemcke, M. ASCE 
Associate Engineer 
Hardesty & Hanover 
New York, N.Y. 
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Influence-line graphs for 


maximum moments in two-hinged arches 


M. W. HUGGINS, M. ASCE, and A. C. DAVIDSON 


Respectively Associate Professor and A 


Prof of 


Civil Engineering, University of Toronto, Toronto, Canada 


U~ of influence lines to find the hori- 
zontal thrust of two-hinged arches is an 
excellent time saver. The article by 
Prof. J. Michalos, M. ASCE, entitled 
“Direct Design of Two-Hinged Arches 
of Constant Section,” which appeared in 
the Engineers’ Notebook section of the 
Jinuary and July 1956 issues of Crvit 
ENGINEERING, has aroused considerable 
interest here. However, such influence- 
line graphs have been developed before. 
(See Bulletin 148, School of Engineering 
Research, University of Toronto, “Hori- 
zontal Thrusts for Two-Hinged Arches 
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of Various Forms,” by C. R. Young and 
M. W. Huggins, published in 1935.) 
The idea of using influence lines can 
be extended further. The accompanying 
Figs. 2 through 4 give influence lines for 
maximum moments which occur in two- 
hinged arches of various kinds. (The 
nomenclature is given in Fig. 1.) These 
graphs can be employed to design an 
arch very speedily. Using the data given 
in the article, “Steel Arch Analyzed and 
Designed by Semigraphical Methods,” 
by Milo 8. Ketchum, A.M. ASCE 
(Civit ENGINEERING, August 1952, p. 


FIG. 2. Influence lines are given for moments in two-hinged circular arches of con- 
stant cross section due to vertical concentrated loads. In (a), h/L = 14; in (b) 


= 1/6. 
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FIG. 1. Nomencla- 
ture is illustrated 
by diagram of two- 
hinged arch. 


31), a design can be worked out very 
quickly. 

Pertinent data for the example to be 
given here are: 

Span, 221 ft; rise, 39.07 ft; h/L, 0.177. 
The purlin spacing is symmetrical. Arch 
frames are spaced 27 ft 3 in. Dead load 
is 22 psf of roof surface. Ice loading is 
15 psf of roof surface for partial loading. 

In the example it should be carefully 
noted that the loading used is vertical 
and uniformly distributed over all or 
part of the span, while that used in 
Ketchum’s article is a series of concen- 
trated loads applied to the arch at purlin 
connections. 

Dead load per foot of arch rib = 
0.022 & 27.25 = 0.599, says 0.60 kips 
per lin ft. 

Ice loading = 0.015 X 27.25 = 0.408, 
say 0.41 kips per lin ft. 

From the charts, Figs. 3 (6) and (c), 
and interpolating, Table I is prepared. 

Examination of the charts, Figs. 2 (a) 
and (b), shows that 60 percent of the 
span would be loaded to produce the 
live load — ve Max. The moment thus 
found is in fair agreement with the 
final moment of 411 ft-kips given in 
Ketchum’s article, p. 32. The moment 
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of 432 ft-kips does not take account of 
stress amplification. If it is necessary to 
take account of this factor, it can be 
done either by the method described in 
Ketchum’s article or by the method 
given in “The Amplification of Stress in 
Flexible Steel Arches,’ by Robert 8. 
Rowe (ASCE Proceedings Separate No. 
245, Vol. 79). 

The summary given in Fig. 2 of 
Ketchum’s article shows that the maxi- 
mum moment occurs at Sta. 2 or Sta. 3 
(or somewhere between these points). 
For Sta. 2, the fraction of the span, a, is 
0.145. Using this and interpolating as 
before, the coefficients for live and dead 
loads are 0.0163 and 0.0037 respectively, 
giving live- and dead-load moments of 
327 and 109 ft-kips and a total of 436 
ft-kips, which again compares favorably. 

If the live- and dead-load moment 
coefficients for h/L = % are used for 
a = 0.145, the total moment is 421 ft- 
kips. The extra work of interpolation is 
hardly worth the effort, so the nearest 
rise ratio graph available should be used. 

A trial section can be selected using 
the charts and analyzed by some method 
similar to that given in Ketchum’s 
article. 
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FIG. 3. Curves are given for maximum bending moment for two-hinged and three- 


hinged circular arches of constant cross section for partial uniform loading applied 
vertically on horizontal projection. Curves are given for various values of h/L. 
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TABLE I. Computation based on Figs. 3 (b) and (c) 
hL Live Loap, — ve Mmax CORRESPONDING 
- ORDINATE FOR 
Occurs at Fraction Ordinate Deap-Loap Moment 
of L 
Y% or 0.167 0.22 0.0175 0.0025 
\ or 0.250 0.18 0.0180 0.0040 
0.177 0.215 0.0176 0.0027 
Mp... = 0.0027 X 0.60 X 2212 = 79 ft-kips 
Mi... = 0.0176 X 0.41 K 221? = 353 ft-kips 
432 ft-kips 
0.03 ; 
2-hinged | | 
FIG. 4. Curves are given for maximum — — — 3-hinged 
bending moment for two-hinged and 3 0.02 t-——»F7 
three-hinged parabolic arches with > > 
I = I, sec & due to partial uniform load- 
ing applied vertically on horizontal = 001 
projection. Curves for J = I, (constant 8 ge | ee 
section) are nearly identical. Note that 
negative live-load moments have same + 
magnitude as positive live-load mo- ~O 0.3 04 
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ments. 
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SOCIETY 


NEWS 


. Money Available for Technical Divisions, TPC Told 


There is Society money available for 
the needs of the Technical Divisions, 
Francis 8. Friel, Vice-President of ASCE, 
chairman of the Budget Committee, and 
Philadelphia consultant, told the Tech- 
nical Procedure Conference at a meet- 
ing held in Oklahoma City, April 12 and 
13. It is generally the Divisions that are 
more active that get more money—if 
they show it will be used advanta- 
geously. But any group can get its share 
if the members prod the officers into 
activity by promoting worthwhile proj- 
ects. About 65 top men of the fourteen 
Technical Divisions attended the Con- 
ference, which was presided over by 
Frank A. Marston, senior Vice-President 
of ASCE, chairman of the Technical 
Procedure Committee, and member of 
the Boston firm of Metcalf & Eddy. 

Major problems of the Technical Di- 
visions are: (1) making Convention pro- 
grams attractive and convenient; (2) 
selecting committee members who will 
work; (3) finding research projects to 
utilize available money; and (4) Divi- 
sion newsletters. 

A minimum of three and preferably 
four or even five sessions at any Con- 
vention was recommended to the con- 
ference by Ralph E. Fadum, head of the 
civil engineering department at North 
Carolina State College and vice-chair- 


CE 
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man of the Soil Mechanics and Founda- 
tions Division. This recommendation was 
enthusiastically endorsed by the Struc- 
tural Division with figures indicating 
greatly increased attendance at an ex- 
tensive program. 

With a view to increasing interest and 
attendance at Society meetings, Execu- 
tive Secretary Wisely presented an idea 
for technical conferences to replace the 
present Spring and Winter Conventions. 
The plan is covered in more detail in 
the action taken by the Executive Com- 
mittee at Walla Walla, Wash., reported 
on the following page. 

Non-members of ASCE should be en- 
couraged to participate in Division pro- 
grams, said George J. Vencill, of Union 
Electric Co. of St. Louis and chairman of 
the Power Division. To get full ad- 
vantage of the wealth of foreign litera- 
ture available, ASCE members are re- 
quested to offer to help edit and trans- 
late this material. Willingness to help 
should be made known to Paul Parisi, 
Editor of Technical Publications, at 
ASCE Headquarters. 

Committees and their work came in 
for constructive suggestions. Richard 
Hazen, consulting engineer of New York 
and chairman of the Sanitary Engineer- 
ing Division, recommended serious study 
to be sure a committee can do a better 


Head table at Oklahoma Section luncheon held during Techni- 
cal Procedure Conference includes ASCE Executive Secretary 
William H. Wisely: Prof. Wayne Davis, secretary-treasurer of 
Oklahoma Section; ASCE Director William J. Hedley: Wayne 


Frank Marston. 


job than an individual; that committees 
be set up for not more than a two-year 
task (the Structural Division allows three 
years); rotation of workers on standing 
committees; and picking workers, not 
big names, to get a job done. In dis- 
cussion, speakers recommended meetings 
of committee members on the theory 
that one meeting is worth a year of letter 
writing. Task committee work of special 
importance should end in a publication 
or symposium. 

Several Divisions feel they will be bet- 
ter served by having their news letters 
bound separately rather than at the back 
of the Division’s Journal. One of the few 
formal actions of the conference was to 
recommend this change. This will in- 
crease the cost of all newsletters from 
$4,000 to $6,000 annually. It is expected 
that greater interest in Technical Divi- 
sion activities will make the change well 
worth while. 

Outside money for research is avail- 
able, according to Lowell E. Gregg, of 
the Kentucky Highway Department and 
chairman of the Committee on Research. 
Civil engineering is not using all of 
the funds that can be found. Members 
who have a project that will add sub- 
stantially to engineering knowledge 
should contact the Committee on Re- 
search or ASCE Headquarters. 


D. Branick, president of Oklahoma Section; ASCE President 
Mason Lockwood; David Benham, senior partner, Benham 
Engineering Co., Oklahoma City: and ASCE Vice-President 
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Walla Walla was selected for the 
ASCE Executive Committee Meeting, 
April 26 and 27, in order to permit at- 
tendance at the Pacific Northwest Con- 
ference of Local Sections on April 24 
and 25. The following actions were con- 
sidered to justify attention before the 
June meeting of the Board of Direction: 


Kettering Award Rules Adopted 


The Executive Committee voted to 
approve the Rules of Award adopted for 
the new Charles F. Kettering Award, 
which was established last October by 
AIEE, SAE, ASME, ASCE, AIME, and 
AIChE. This step was taken to expedite 
financing of the new prize. The com- 
mittee also set the terms of ASCE’s 
representatives on the Kettering Board 
of Award as follows: William R. Glid- 
den, for the term ending in October 
1959; and Carl B. Jansen, for the term 
ending in October 1961. The award bear- 
ing Dr. Kettering’s name will be given 
annually “for creative accomplishments 
for the benefit of mankind, including 
discovery, invention, improvements in 
designs or processes within the relation- 
ships of materials and energy.” Dr. Ket- 
tering received the first award at a spe- 
cial luncheon held in Chicago during the 
AIEE’s 1956 fall meeting (December 
issue, page 76). 


EUSEC Education Conference 


On recommendation of President 
Lockwood that the status of the Society 
as a leader in international functions be 
maintained and enhanced by participa- 
tion, it was voted that the Executive 
Secretary be authorized to represent 
ASCE at the September 1957 EUSEC 
(Europe-United States Engineering Con- 
gress) sessions in Paris. 

The next EUSEC Conference will be 
held in New York in April 1958. 


Czechoslovakian Technical Education 
Celebration 

An invitation from the Czechoslovak- 
ian government to send a Society rep- 
resentative to the celebration of 250 
years of technical education in that 
country was accepted, and Vice-President 
Glenn W. Holcomb was designated to 
attend the celebration which is being 
held in Prague, May 25-June 1. The 
Czechoslovakian Government has offered 
to assume the expense of sending a 
delegate. 


Jenkins-Keogh Bill 
At the request of the District 14 Coun- 
cil that the Society support the Jenkins- 
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Keogh Bill, the Executive Secretary was 
authorized to draft an appropriate letter 
expressing approval of the principle of 
such legislation for transmittal to the 
House Ways and Means Committee. The 
bill provides for deduction from gross 
income of certain contributions toward 
personal retirement funds made by self- 
employed persons. (See “By-Line Wash- 
ington,” May issue, page 88.) 


Moss-Gubser Bill 


The Vicksburg Branch of the Mid- 
South Section has requested considera- 
tion both by ASCE and EJC of the 
bill by Congressmen Moss and Gubser, 
which provides for a separate classifica- 
tion and compensation schedule for sci- 
entific and professional personnel in gov- 
ernment employment. (See “By-Line 
Washington,” May issue, page 88.) The 
legislation has been endorsed by EJC. 
The ASCE Committee on Engineers in 
Civil Service was authorized to preparea 
suitable resolution in support of the 
legislation for transmittal to the House 
Post Office and Civil Service Committee. 


Participation in 1958 World Power 
Conference 

In response to an invitation for ASCE 
to sponsor a paper for the September 
1958 meeting of the World Power Con- 
gress in Montreal, the Executive Com- 
mittee authorized the Power Division to 
arrange for a suitable contribution to 
the program. 


Society Representation in Washington 

Approval in principle was given to a 
general recommendation by the Execu- 
tive Secretary for representation needed 
by the Society in Washington to handle 
such affairs as (1) contacts with Federal 
agencies concerning regulations relating 
to technical and professional matters; 
(2) employment condition of engineers 
in public service; and (3) contacts with 
legislators and Congressional committees 
about legislation of interest to the So- 
ciety. The gist of the recommendation 
is that Society Headquarters attention 
to such matters be supplemented by a 
top-level Washington legal firm having 
access to officials at every level. A spec- 
ific feasible plan is to be developed by 
the Executive Secretary and presented 
to the Executive Committee at its next 
meeting on June 2. 


BPR Regulation Against Pirating High- 
way Engineers 


recent memorandum issued to 


BPR’s district engineers (see March 


issue, page 94) included a recommenda- 
tion that consultants in their contracts 
with highway departments agree to “not 
engage any professional or technical per- 
sonnel who are or have been in the 
employ of the Bureau of Public Roads 
or the highway organization of any state, 


county, or city . . . without the written 
consent of the public employer .. .” In- 
dividual members and ASCE Local Sec- 
tions have urged that ASCE oppose in- 
clusion of such a clause in contracts for 
engineering on federal-aid highway proj- 
ects. 

The Executive Committee directed 
the Executive Secretary to make per- 
sonal contact with BPR to determine 
the status of the recommended regula- 
tion. (The clause is under revision by 
BPR.) 

[The Society’s Committee on Profes- 
sional Practice, at its meeting in Chicago 
on May 10, expressed its unalterable op- 
position to the clause recommended by 
BPR. However, the Committee con- 
sidered it highly improper for consult- 
ants to employ, either on part-time or 
full-time basis, during the period of 
their contract, engineering or other tech- 
nical personnel who are in the employ 
of a public agency as the other party 
to the contract.] 


Technical Conferences 


Executive Secretary Wisely outlined 
an idea for annual technical conferences, 
each of three-day duration, which would 
replace the present schedule of Conven- 
tions. Technical Divisions having re- 
lated or overlapping interests would hold 
joint conferences. For example, the fol- 
lowing groups of Divisions might each 
hold an annual meeting on a revolving 
geographic schedule. 


Water Resources Conference 
Hydraulic Division 
Irrigation and Drainage Division 
Sanitary Engineering Division 
Power Division 


Transportation Conference 

Highway Division 

Air Transport Division 

Pipeline Division 

Waterways and Harbors Division 
Structural Engineering Conference 

Structural Division 

Engineering Mechanics Division 

Soil Mechanics and Foundations Di- 

vision 


Separate Conferences might be held by 
the Construction, Surveying and Map- 
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ping, and City Planning Divisions. The 
Annual Convention in October would 
feature Society business, Conditions of 
Practice sessions, engineering education, 
and such timely or special topics as the 
relation of civil engineers to nuclear 
energy, civil defense, and air pollution. 
Commercial exhibits were visualized as 
effective and regular features of the pro- 
posed conferences. 

The Executive Secretary was directed 
to place the plan before the Task Com- 
mittee on Convention Policy and Prac- 
tice for its further consideration. 


Advisory Committee on Water Policy 


The final report of the EJC National 
Water Policy Panel was submitted to 
the EJC Board on April 23 and ap- 
proved (see Civit ENGINEERING for May, 
pages 52-57, for the complete report). 
With the approval of Chairman How- 
son, the Executive Committee voted 
that the ASCE Advisory Task Com- 
mittee on the Water Policy Panel be 
discharged with thanks and appreciation 
for the successful completion of the work 
assigned to it. 


Allen P. Richmond Retires from ASCE Staff 


Allen P. Richmond, Jr., Assistant to 
the Secretary of ASCE, has retired from 
the headquarters staff after almost 
twenty-eight years of service to the 
Society. Mr. Richmond was staff spe- 
cialist for correspondence and visitors on 
educational matters, including vocational 
advice at all levels. For a quarter of a 
century he was staff contact member 
to the ASCE Committee on Engineering 
Education and to the Engineers Coun- 
cil for Professional Development, and 
for the past ten years to the Institute 
for International Education. 

Mr. Richmond was engaged on the 
ASCE survey of salaries of engineering 
teachers and is credited with suggesting 
the use of point evaluation methods for 
college teaching positions. He conducted 
a survey and an evaluation of returns 
from 71 colleges. Under ASCE auspices 


he conducted job evaluations and salary 
surveys for the state highway depart- 
ments of Arizona, Nevada and Nebraska; 
and five taxing agencies-Milwaukee, 
Los Angeles County, Louisiana State 
Civil Service, Maryland State Salary 
Standardization Board, and the Office of 
Personnel of Puerto Rico. He has lec- 
tured extensively, and prepared many 
Manuals and other ASCE publications. 

Graduated from Dartmouth with a 
BS. degree cum laude, and the Thayer 
School of Civil Engineering, at Dart- 
mouth, with a C.E. degree, Mr. Rich- 
mond taught for nine years at the 
Thayer School. Prior to becoming an 
educator he was engaged in civil engi- 
neering enterprises in Puerto Rico and 
Cuba. He served in both World Wars 
and is a Colonel in the U. S. Army, re- 
tired. 


Certificate of Appreciation is presented to Allen Richmond (right) by C. Russell 
Dole in behalf of the ASCE Committee on Student Chapters. The scroll says, in 
part, “In paying tribute to Allen the recent members of the committee whose 
signatures appear below symbolize many student generations as well as all the 
members of ASCE. God speed you on your way, Allen. We shall never forget you.” 
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Papers Requested for 
1958 Nuclear Congress 


Industrializing the Atom will be the 
key theme for the 1958 Nuclear Congress, 
now definitely set for March 17-21 at 
the International Amphitheater in Chi- 
cago. Already sessions have been sched- 
uled to cover economics, financing and 
future plans. All engineers and scientists 
working in the nuclear field are urged to 
contribute one or more papers. Abstracts 
are due by July 15. All papers are being 
handled by the individual societies in- 
volved. Thus civil engineers should sub- 
mit their outlines to the Executive Sec- 
retary at ASCE Headquarters, 33 West 
39th Street, New York 18, N.Y. 

Sponsored by the engineering and sci- 
entific societies interested in the nuclear 
field, the 1958 Congress promises to be 
even bigger and better than the record- 
breaking 1957 Congress in Philadelphia. 
The American Institute of Chemical En- 
gineers will manage the conference, and 
Engineers Joint Council will be the coor- 
dinator for the member societies. 


Personnel of ASSHO-ASCE 
Joint Committee Chosen 


Appointments to the recently author- 
ized AASHO-ASCE Joint Committee 
have been announced. Harmer E. Davis, 
professor of civil engineering and directur 
of the Institute of Transportation and 
Traffic at the University of California, 
will be co-chairman for ASCE. Ap- 
pointed to serve with him are J. P. 
Buckley, A. N. Carter, Earle V. Miller, 
and W. A. MeWilliams. 

R. M. Whitton, chief engineer of the 
Missouri State Highway Commission, 
will be co-chairman for the American 
Association of State Highway Officials. 
Others named to represent the AASHO 
are W. A. Bugge, J. W. Johnson, G. T. 
McCoy, and C. R. MeMillan. 


ASCE Membership as of 


May 9, 1957 

Associate Members . . . .12682 | 
| Junior Members ... . .17,482 
Honorary Members... . 42 


(May 9, 1956. . . . . .38,918) 
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New Pacific Northwest Council officers, named at close of 
Walla Walla meeting, are (usual order, left-hand photo) Glenn 
H. Von Guten, chairman; Harry Drake, secretary-treasurer; 
and Holly A. Cornell, vice-chairman. At Conference luncheon 


Walla Walla, Wash., was the center of 
an important assembly of engineers, 
April 24-27, when the Columbia Section 
was host to the ninth annual Pacific 
Northwest Conference, a Local Section 
Conference, and a meeting of the ASCE 
Executive Committee (page 79). Nine 
Local Sections—Alaska, Columbia, Mon- 
tana, Oregon, Seattle, Southern Idaho, 
Spokane, Tacoma, and Wyoming—took 
part in the four-day conference. 

Columbia Basin development was the 
dominant theme of the two-day technical 
program, on April 26 and 27, which fea- 
tured talks by such experts as Brig. Gen. 
Lewis H. Foote, division engineer for 
the North Pacifie Division of the Corps 
of Engineers, at Portland, whose subject 
was “The Columbia River Controlled”; 
Marshall N. Dana, assistant to the presi- 
dent of the U.S. National Bank, Port- 
land, who urged a compact type of river 
development; and Howard R. Stinson, 
former general counsel for the Bureau 
of Reclamation, at Boise, and Lewis A. 
Stanley, Oregon state engineer, at Salem, 


who presented the “Background for a 
Northwest Water Policy” from the fed- 
eral and state viewpoints, respectively. 
The Hanford Works atomic program 
figured in a paper on “Atomic Energy 
Developments” by James A. Travis, 
manager of the Hanford Works of the 
Atomic Energy Commission. With all 
the new reactors in the country, Mr. 
Travis said, “Hanford remains the re- 
actor capital of the world in terms of 
nuclear power production and plutonium 
production.” It has eleven reactors and a 
twelfth under development. While Mr. 
Travis’ talk dealt principally with the 
atomic power field, he emphasized that 
no less attention is being given “to the 
tremendous potential of application in 
the fields of medicine and agriculture.” 
Society officers addressing the confer- 
ence included President Mason Lock- 
wood, whose talk was entitled “ASCE 
with a New Look”; Vice-President 
Glenn W. Holcomb, who spoke on 
“ASCE and the Economic Status of the 
Civil Engineer”; and Executive Secre- 


(right-hand photo) President Mason Lockwood presents the 
Society's 1956 Research Prize to Vinton W. Bacon, executive 
secretary of Northwest Pulp and Paper Association, Tacoma. 
With them are Mrs. Bacon and ASCE Director E. L. Rydell. 


tary William H. Wisely, who discussed 
“Headquarters Services and Aims.” 

A hard-hat field trip to McNary Dam 
afforded an object lesson in effective 
Columbia Basin development. projects. 
Col. Myron E. Page, who briefed the 
group for the tour, noted that while the 
original design plans envisaged only 
580,000-kw generating capacity, “during 
recent heavy load demands the great 
hall of generators were operated far be- 
yond their nameplate capacity to reach 
a peak of 1,250,000 kw.” For hardy souls 
who wanted to see the initial construc- 
tion stages of a similar project, there 
was also a tour to the site of Iee Harbor 
Lock and Dam on the Lower Snake. 

Council officers were Leigh M. Hug- 
gins, chairman; Glenn H. Von Gunten, 
vice-chairman; and Clifford R. Salmen, 
secretary-treasurer. B. L. Smith was 
chairman of the conference committee. 
Edwin C. Franzen is president of the 
host Section, and Mrs. Franzen heads 
the Ladies Auxiliary, which set a high 
level of entertainment for the women. 


ASCE Recognizes Student Chapter Work 


President Lockwood has announced 
the annual awards to Student Chapters 
for superior work during 1956. The 
awards consist of 15 Certificates of Com- 
mendation and 56 Letters of Honorable 
Mention. Chapters at the following 
schools are winners of Certificates for 
outstanding work. 


Northeastern Region 
Syracuse University 
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Northeastern University 
University of Vermont 

Middle Atlantic Region 
University of Cincinnati 
Carnegie Institute of Technology 
Fenn College 


Southern Region 

Virginia Military Institute 
Georgia Institute of Technology 
Texas Western College 


North Central Region 
South Dakota State College 
Kansas State College 
University of Notre Dame 


Western Region 

University of Arizona 

University of Colorado 

California Institute of Technology 


Letters of Honorable Mention for ex- 
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Columbia Section Host to Pacific Northwest Conference 


cellent work go to Student Chapters at 
the following schools: 


Northeastern Region 
Massachusetts Institute of Technology 
Rensselaer Polytechnic Institute 
Norwich University 

Brooklyn Polytechnic Institute 
Newark College of Engineering 
University of Maine 

University of New Hampshire 

Tufts University 
Dartmouth College 
Columbia University 


Middle Atlantic Region 
University of Delaware 
Bucknell University 
University of Maryland 
Ohio Northern University 
University of Michigan 

Drexel Institute of Technology 
University of Dayton 
Pennsylvania State University 
Johns Hopkins University 
Case Institute of Technology 
Swarthmore College 

Michigan State University 


North Central Region 

University of Iowa 

Missouri School of Mines and Metal- 
lurgy 

University of Kentucky 

University of Kansas 

Iowa State College 

University of Missouri 

University of Arkansas 

Michigan College of Mining and 
Technology 

University of Nebraska 

University of Minnesota 

University of Illinois 

Marquette University 


Southern Region 

University of Virginia 
Alabama Polytechnic Institute 
Tulane University 

Duke University 

Texas Technological College 
George Washington University 
The Citadel 

North Carolina State College 
Virginia Polytechnic Institute 
University of Alabama 

Texas A & M 

Clemson College 


Western Regwn 
University of Washington 
Oregon State College 
University of California 
University of Wyoming 
University of Nevada 
University of Idaho 
State College of Washington 
University of Utah 
University of Hawaii 
Stanford University 


Three Certificates are authorized for 
award by the President in each of the 
five geographical regions into which the 
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M.LT.’s spectacular new Kresge Auditorium will house the technical sessions set 
for Hydraulics Division Conference which is being held in Cambridge this summer. 


With a long, hot summer in prospect, 
Cambridge is a likely choice for the 
ASCE Hydraulics Division’s annual con- 
ference, set for August 26-28. It is in the 
center of a resort area famous for its 
ocean beaches, sandy or rock-ribbed, and 
its mountains with lakes, streams, and 
pine forests. For the urban minded, 
Boston lies just across the Charles River 
Yacht Basin from the M.1.T. campus, 
where the conference will be held. Spe- 
cial tours and entertainment are being 
planned for the ladies and children. 

For the engineer of the family, tech- 
nical sessions will be presented by six 
of the Hydraulics Division committees 
—Research, Design, Tidal Hydraulics, 
Hydrology, Floods, and Sedimentation. 
There will be an inspection trip, by 
boat, of Boston Harbor, the Boston 
Army Base, and Charlestown Navy Yard. 


A second all-day trip, at the end of 
the conference, will take in Plymouth, 
the Cape Cod Canal, and the Woods 
Hole Oceanographic Institution. 

Expenses may be kept to a minimum 
by utilizing M.I.T. dormitory facilities, 
which will be available at $3.50 a night, 
single; $5.00, double; and $2.00 for chil- 
dren from 12 to 16. (Children under 12 
cannot be accommodated in the dormi- 
tories.) College facilities will be open for 
all meals. Modest rates are also available 
at a number of convenient hotels. 

The technical program and a tentative 
registration blank will be published later. 
In the meantime, persons wishing in- 
formation or reservations should write 
to the 1957 National Conference Com- 
mittee, Hydraulics Division, ASCE, 
Room 48-205, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


present 132 Chapters, two evening divi- 
sions, and three branch Chapters are 
divided for administrative purposes. The 
number of Letters of Honorable Mention 
is determined by a formula devised by 
the Committee on Student Chapters and 
applied systematically but independently 
in each region. 

Competition for these awards is keen. 
Leaders in the Chapters are providing 
constantly increasing quality of programs 
and better understanding of the purpose 
of the Chapters. Active participation in 
Chapter work continues to encourage 
participation in Local Section activities 
after graduation. Congratulations to the 
Chapter members responsible for the 
1956 awards. 


Three Honored for 
Placement Work 


Three engineers retiring from the San 
Francisco Advisory Board of the Engi- 
neering Societies Personnel Service are 
receiving the ESPS Certificate of Award 
“for valued service in the field of person- 
nel placement of engineers.” They are 
Walter L. Dickey, M. ASCE, former 
structural and civil engineer for the 
Bechtel Corporation; Homer G. Keesling 
member of the AIEE and California 
Civil Defense Coordinator for Utilities; 
and Herbert A. Sawin, member of the 
AIME and assistant director of sales for 
the Yuba Manufacturing Company. 
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Former Director Gardiner 
Posthumously Honored 


John H. Gardiner, for many years 
district engineer for the Water Resources 
Branch of the U.S. Geological Survey, 
Tucson, Ariz., has posthumously been 
awarded the Certificate of Honor for 
Meritorious Service by the Secretary of 
the Interior. The citation reads in part, 
“for superior performance of his duties, 
leadership, and competent administrative 
service.” 

Mr. Gardiner, who died in Tucson on 
July 27, 1956, served ASCE as Director 
from 1945 to 1947. He had also been 
president of the Arizona and Mid-South 
Sections. 


Washington Award Goes 
To Walker L. Cisler 


This year’s winner of the Washington 
Award is Walker L. Cisler, prominent 
electrical engineer and industrialist. Dur- 
ing the war Mr. Cisler held important 
assignments in the War Production 
Board, the Office of War Utilities, and 
later with the Armed Forces in Europe. 
He is currently president and chairman 
of the board of the Detroit Edison 
Company. Mr. Cisler is cited “for out- 
standing and untiring service to his coun- 
try and mankind by making the world a 
better place to live through electric 
power.” 

Presentation of the award to Mr. Cisler 
took place at a dinner of the Western 
Society of Engineers held in Chicago on 
April 22. Established in 1919, the Wash- 
ington Award is a joint award of the 
four Founder Societies and the Western 
Society of Engineers. It is given annually 
for “accomplishments which preeminent- 
ly promote the happiness, comfort and 
well-being of humanity.” 


Convention News for You 


“T went to the meeting of the Society 
last fall at Philadelphia. The first day I 
was there, not a soul spoke a single 
word to me and I went to bed that 
night damning the Society for a bunch 
of cold-blooded, high-hatters, or worse. 
I saw others talking vivaciously together, 
but they had no use for me—I was no- 
body. I made up my mind to go home 
on the first train the next morning. 
“However, in the morning I said: ‘I’ve 
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ASCE Past-Presi- 
dent D. V. Terrell 
(left) presents 
award established 
in his honor to Mil- 
ton Evans, Jr., of the 
Kentucky Section, 
during District 9 
Conference. Presi- 
dent Mason Lock- 
wood looks on. 


As usual the big feature of the District 
9 Council Conference, to which the Cen- 
tral Ohio Section was host in Columbus, 
April 12 and 13, was the Terrell Award 
Competition for Junior Members. This 
year the young contestants—carefully 
weeded out in preliminary Local Section 
competitions—wrote on the _ subject, 
“How ASCE Is Preparing Me for Pro- 
fessional Status.” Milton Evans, Jr., of 
the Kentucky Section, was the winner 
and received the Terrell Award Plaque, 
established a few years ago in honor of 
Daniel V. Terrell, Past-President of the 
Society. 

In his fine paper Mr. Evans quoted 
from a talk by Past-President Needles 
who defined the “element of avowal as 
a cardinal element in true professional 
practice,” and showed how Mr. Needles’ 
definition helped him to a better under- 
standing of professionalism. “By afford- 
ing me the opportunity to speak on this 
subject,” Mr. Evans said, the Society 


Terrell Prize Awarded at District 9 Council Meeting 


“is providing me the stimulation, associ- 
ations, information, and opportunities to 
prepare myself for professional status.” 

The two-day program included panel 
discussions on Water Supply Problems 
Resulting from Supplementary Irrigation 
Practice, moderated by M. C. Boyer, 
hydraulic engineer for the Indiana Flood 
Control and Water Resources Commis- 
sion; and on the Engineer’s Role in 
Public Affairs, moderated by George J. 
Kral, Cincinnati consultant. Dr. G. 
Brooks Earnest, president of Fenn Col- 
lege, moderated a session devoted to 
activities of the Department of Con- 
ditions of Practice. President Mason 
Lockwood was featured speaker at the 
banquet concluding the two-day pro- 
gram. 

Council officers were W. G. Hamlin, 
chairman; F. E. Schrader, vice-chairman ; 
and C. H. Kurtz, secretary treasurer. 
C. B. Smith is president of the host 
Section. 


been at some expense to come to this 
meeting and I’m going to stay one more 
day and I’m going to test this situation 
out. I’m going to speak to anyone, any 
one, I don’t care who it is, from the 
President down, that’s wearing the badge, 
and see what happens’. And I did. 

“I found the President just as willing 
to talk to me as anybody. I tried the 
Past-Presidents, and the Vice-Presidents, 
and the Directors; and everybody I 
approached was in a happy mood, ready 
to talk technique, or to jolly, or to dis- 
cuss the trips or the weather, just as 
pleasantly and congenially as would my 
own brother. More so, in fact. Every one 
was on his toes, full of pep and ready to 
enjoy himself thoroughly. I stayed the 


week through and never had a_ better 
time in my life. 

“Toward the end of the week I spoke 
to a wallflower and found him just as I 
had been on my first day. He said I was 
the first man he’d met that had spoken 
to him and I took him in hand. I asked, 
‘Want to meet the President?’ and he re- 
plied, ‘Do you know him?’ and I said, 
‘Sure! Come on, let’s go see him.’ And 
we did. Later, I told the wallflower what 


. I'd learned during the week—that my 
stupid time was my own fault and that 


when I had done my share I had a 
bully time.” 

[Testified by a member and reported 
in Proceedings, ASCE, Part II, Decem- 
ber 1927, page 4; and still news!) 
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ASCE CONVENTIONS 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 14-18 


CHICAGO CONVENTION 
Chicago, Ill. 
Sherman Hotel 
February 24-28, 1958 


PORTLAND CONVENTION 
Portland, Ore. 
Multnomah Hotel 
June 23-27, 1958 


TECHNICAL DIVISION 
MEETINGS 


WORLD STRUCTURAL PRESTRESSED 
CONCRETE CONFERENCE 
San Francisco, Calif. 
Fairmont Hotel 
July 29-August 2 


HYDRAULICS CONFERENCE 
Cambridge, Mass. 
Mass. Inst. of Tech. 
August 26-28 


WATERWAYS & HARBORS 
CONFERENCE 
Princeton, N. J. 
October 18 
(Part of Annual Convention 
program ) 


COUNCIL CONFERENCES 


DISTRICT 7 COUNCIL 

Grand Rapids, Minn. 
North Central Schoo! of 
Agriculture 
July 19-20 

and 
Local Section Conference 
July 18-19 


LOCAL SECTION 
MEETINGS 


Illinois—Weekly luncheon meetings at 
the Chicago Engineers Club every Fri- 
day at 12 noon. 


Sacramento—Weekly luncheon ‘meet- 
ings at the Elks Temple every Tuesday 
at 12 noon. 


Wisconsin—Tour of the new Mar- 
quette Cement Company plant, 745 
West Canal Street, Milwaukee, followed 
by dinner and a program of speakers at 
the Stockyards Cafeteria, on June 20. 
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NOTES FROM 
THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


Between meetings in Los Angeles and 
Oklahoma City, Executive Secretary 
William H. Wisely visited the Arizona 
Section which had a luncheon in his 
honor at the restaurant at the Phoenix 
Sky Harbor Airport. In the featured talk 
Mr. Wisely discussed Society affairs at 
national level, engineering ethics, and 
savings achieved last year in operating 
the headquarters office. The Section’s 
Phoenix Branch has elected the following 
new officers: Larry Geraurd, president ; 
Robert Welman, vice-president; James 
Deatherage,  secretary-treasurer; and 
Fred Miller, junior assistant secretary- 
treasurer. 


Aerial mapping as an important ad- 
junct of highway planning was the 
theme of the featured talk at the Cen- 
tral Illinois Section’s April meeting. H. 
L. Brantley, engineer of aerial surveys 
for the Illinois Division of Highways, 
described the work of his department 
since its inception in 1956. In photo- 


graphing more than 2,000 miles of pro- 
posed highway routes, Mr. Brantley said, 
the department has found that it can 
save considerable money by doing the 
work itself instead of having it done 
commercially. While many problems con- 
nected with aerial mapping are still to be 
solved, it was evident from Mr. Brant- 
ley’s talk that techniques have progressed 
amazingly in the past decade. President 
Mason Lockwood was also present and 
talked briefly about Society affairs. 


Bartholomew J. Shine, for many years 
professor of structural engineering at the 
University of Cincinnati, was guest of 
honor at a recent dinner given by the 
Cincinnati Section. Professor Shine be- 
comes professor emeritus at the end of 
the school year. The new Section slate, 
for the 1957-1958 season, consists of 
Ray Raneri for president; Robert H. 
Akers, vice-president; and Arthur C. 
Andrews, secretary-treasurer. 


Several past-presidents of Montana Section turn out to welcome President Lockwood 
on recent visit to the Section—the first presidential visit since the Section was estab- 
lished in 1945. In first row are John Morrison, Mr. Lockwood, and C. S. Heidel. Sec- 
ond row shows Jack Y. Barnes, Joseph Maierle, Henry Helland, and Section President 
Frank Stermitz. Mr. Lockwood's trip to Montana included visits with the Billings and 
North Central Branches. The Section also took him on a tour of Canyon Ferry Dam 
and the Helena Valley Irrigation Project, Bureau of Reclamation projects currently 


under construction. 
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‘Like | having 6 fimes the drafting room force 


T CYCLOTHERM, jobs that once took days are now 
A done in hours. For example—several draftsmen 
prepare segments of large drawings simultaneously. 
Then these units are taped on a form, which is re- 
produced on Kodagraph Autopositive Film. Result: 
A sparkling new drawing in no time at all. 


Another big time-saver—Cyclotherm’s complicated 
drawings must be changed constantly to meet cus- 
tomer requirements. No re- 
drafting . .. drawings are 
reproduced on Autopositive 
Film. Unwanted detail is 
removed ... new detail 
drawn in. 


Cyclotherm also uses 
Autopositive Film to pro- 
vide duplicate tracings for its record file . . . supply 
“reproducibles” to customers . . . reclaim old, dog- 
eared drawings. 


Kodagraph Autopositive Film is the ideal material 
for all these applications. It is durable, highly trans- 
lucent, and has good dimensional stability. Also, it 


» 


New booklet is jam-packed with valuable tips on 
saving drafting time, protecting drawings, get- 
ting better prints. Shows how you, or your local 
blueprinter, can process these low-cost materials 
with existing equipment. Mail coupon for your 
free copy. 
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Cyclotherm Division, National U.S. Radiator Corp., 
Oswego, N. Y., increases drafting room output with 
Kodagraph Autopositive Film intermediates. These 
extremely translucent “masters” also produce sharper 
prints for this leading manufacturer of oil- and gas- 
fired steam and hot water generators. 


permits exceptionally fast 

print-back speeds, produces 

truly sparkling results, is 

photo-lasting in the files. So 

convenient to use, too . 

requires no darkroom, is 

exposed on a standard con- 

tact printer. And it prints 

directly to a positive, eliminating the negative step. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


Kodagraph 
Reproduction Materials 


MAIL COUPON -——————-— 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your 
new booklet on Kodagraph Reproduction Materials. 
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Photographed at head table at recent New England Council 
meeting, held at Worcester, Mass., are Prof. Ernest L. Spencer, 
chairman of Council; Ephraim A. Brest, chairman of Massachu- 
setts Port Authority and speaker of the evening; Dean William 
P. Kimball, vice-chairman of Council; Frank A. Marston, ASCE 
Vice-President for Zone I; and Frederick H. Paulson, ASCE 


Director for District 2. 


National Capital Section sponsors dinner meeting at Engineer Research and Devel- 
opment Laboratories at Fort Belvoir, Va. In this photo (left to right) are George H. 
Hickox, director of research at the Laboratories; George W. Howard, technical di- 
rector: Maj. Gen. Emerson C. lischner, Chief of Engineers; Section President Daniel 
B. Ventres; Alfred R. Golze, secretary of Section; and Maj. Gen. Charles G. Holle, 
Deputy Chief of Engineers for Construction. Dr. Howard headed a battery of 
speakers on the Fort Belvoir set-up. The others were Maj. Joseph A. Bacci, who’ 
discussed the Army Package Power Reactor; Flory A. Tamanini, whose topic was 
military bridges; and Harry N. Love. kt., who spoke on the military water supply 


system. U. S. Army Signal photo. 


The Student Chapter at the Georgia 
Institute of Technology was in charge of 
the program for the Georgia Section’s 
May meeting. The program theme— 
“Georgia Tech Research Pays Off’— 
was ably presented by Student Chapter 
Members Gavin P. Parrish, Reginald I. 
Robinson, Jr., and J. Alex Little. Sec- 
tion President Burton J. Bell was fea- 
tured speaker at a recent meeting of the 
Central River Valley Branch. His topic 
was the power and navigation program 
of the Corps of Engineers’ South Atlantic 
Division. 


Computing services available to the 
civil engineer were described at a recent 
meeting of the Kansas Section by Tal- 
madge Y. Hicks, of the Service Bureau 
Corporation. Mr. Hicks explained how 
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computing equipment can be used to ad- 
vantage in solving civil engineering prob- 
lems where repetitive calculations or 
large quantities of numerical data are in- 
volved. His organization offers engincer- 
ing services on a contract basis. 


A master plan for a proposed $69,- 
000,000 road-building program for Jack- 
son County, Missouri, was explained to 
165 members of the Kansas City Section 
at a recent meeting by N. T. Veatch, 
partner in the Kansas City consulting 
firm of Black & Veatch. The firms of 
Black & Veatch and Burns & McDon- 
nell, also of Kansas City, cooperated in 
making the plan. A bond issue to finance 
the program will be submitted to the 
voters this fall. In the late 1920s and 
early 1930s Jackson County built a sys- 


tem of roads ranked among the finest in 
the United States. 


A progress report on the Pennsylvania 
Advanced Reactor Project—a joint proj- 
ect of the Pennsylvania Power and Light 
Company and the Westinghouse Electric 
Company—was presented at a _ recent 
meeting of the Lehigh Valley Section 
held in Allentown. The speaker was Har- 
lan J. West, assistant atomic power engi- 
neer for the project, which is being 
carried out in Pittsburgh laboratories. 
The project, on which some 110 engi- 
neers, scientists, and other technical per- 
sonnel of the two companies are em- 
ployed, was set up to determine the 
technical and economic feasibility of 
building a large homogeneous reactor 
plant with an electrical output of 150,000 
kw. 


The ever-increasing popularity of its 
six technical groups—Sanitary, Hydrau- 
lies, Structural, Soil Mechanics, Trans- 
portation, and Construction—is hailed 
by the Los Angeles Section. The Sanitary 
Group is the oldest, having been organ- 
ized as far back as 1925. The Structural, 
Sanitary, and Hydraulics Groups meet 
once a month, and the others in alternate 
months. The Section reports that the 
groups “have filled a great need.” This 
vear the Section’s annual awards to “out- 
standing” senior civil engineering stu- 
dents went to William Paxton, of the 
University of Southern California, and 
Itiel Haisseman, of the California In- 
stitute of Technology. Executive Secre- 
tary Wisely attended the annual Campus 
Night meeting at which these student 
honors were presented. The program was 
arranged and conducted by the Junior 
Forum. 


A flood control program for the Con- 
necticut Valley was presented at a recent 
meeting of the Maine Section’s Vermont 
Branch by officials of the New England 
Division of the Corps of Engineers. Lt. 
Col. Miles L. Wachendorf, assistant di- 
vision engineer, and Elliot F. Childs, 
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It Takes IMAGINATION to Picture 
32’ of Water In This DRY HOLE! 


Yet that’s how it was before a MORETRENCH 
WELLPOINT SYSTEM was put to work drawing 


the water down through fine silty sand to a 


point below subgrade. 


Eliminate sheeting — 
Excavate rapidly — 
Save time and money in many other ways. 


You can do the same! For a head start on 


Taking full advantage of his freedom to every wet job, predrain with MORETRENCH. 


work in the dry, the contractor was able to: 


MORETRENCH 


Send for illustrated catalog. 


7701 Interbay Blvd. 315 W. 25th St. 
Tampa 9, Florida Houston 8, Texas 


Rockaway 
New Jersey 


Western Representative: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Canodion Representative: Geo. W. CROTHERS Limited, Toronto, Ontario 


Brazilian Representative: Oscar Taves & Co., Ltd., Rio de Janeiro 


President Mason 
Lockwood (second 
from left) is guest 
ef Philadelphia 
Section at its April 
meeting. Shown 
with him are ASCE 
Vice-President 
Francis Friel, 
Philadelphia; 
ASCE Director E. L. 
Durkee, Bethlehem, 
Pa.; and Section 
President Victor G. 
Thomassen. 


chief of the Hydrology and Hydraulics 
Section, showed how four new earth dams 
fit into the flood control picture. The 
dams are at North Springfield, Ball 
Mountain, Townshend, and North Hart- 
land, 


By bus and boat Maryland Section 
members inspected the Baltimore Harbor 
Tunnel and approaches preceding their 
April dinner meeting. The $130,000,000 
project, including 17.6 miles of express- 
way construction, is well on its way to 
completion. The tour emphasized the 
relationship of the approaches to existing 
streets and highways. 


President Lockwood spoke informally 
on his experiences as President of the 
Society at a recent meeting of the Mid- 
Missouri Section held in Columbia. The 
meeting adjourned early to give mem- 
bers and guests a chance to visit the 
Open House which was being held at the 
University of Missouri’s College of Engi- 
neering. There was a good representation 
of Student Chapter members from the 
university and the Missouri School of 
Mines. 
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Brig. Gen. Paul D. Berrigan was fea- 
tured speaker at the March 18 meeting 
of the Vicksburg 
Branch of the Mid- 
south Section—a 
joint program with 
the Vicksburg Post 
of the Society of 
American Military 
Engineers. There 
was a turnout of al- 
most 100 to hear 
General Berrigan, 
whose subject was 
control and use of 
Great Lakes waters 
and their interconnecting waterways— 
the St. Lawrence linking Lake Ontario 
with the Atlantic and the Calumet-Sage 
Canal and Illinois Waterway linking 
Lake Michigan with the Mississippi. 


Gen. Berrigan 


Engineering in Turkey—ancient and 
modern—was the topic of an illustrated 
talk highlighting the Northwestern Sec- 
tion’s April program. The speaker was 
George Loughland, who has just re- 
turned from Turkey where he was con- 
sultant to the Turkish Government on 


the installation and operation of hydro- 
electric plants. The Section’s Soils Com- 
mittee recently sponsored another in its 
annual series of successful Soils Confer- 
ences. On this year’s roster of speakers 
were Charles Foster, chief of the Flexible 
Pavement Branch of the Corps of Engi- 
neers, Vicksburg; S. E. Wiley, super- 
vising engineer for the Illinois Division 
of Highways, Springfield; and Edward 
E. White, executive vice-president of 
Spencer, White & Prentice, New York. 


The pros and cons of collective bar- 
gaining were thoroughly aired at a recent 
Oregon Section meeting by a large per- 
centage of the 65 members present. It 
was the general consensus that employers 
should strive to recognize and pay for 
ability and experience; trust their em- 
plovees; make tasks more interesting; 
provide desirable working conditions; 
provide competent supervisors and co- 
workers; and promote additional educa- 
tion. For the employee to reach his 
goal, he must like his position; give top 
performance; prove his qualifications; 
inspire others; accept responsibility ; and 
recognize his employer’s problems. John 
T. Merrifield opened the controversial 
discussion with an outline that took into 
account the problems of professionalism 
and the rise of unions. 


In a featured talk at a recent joint 
meeting of the Pittsburgh Section and 
the Engineers Society of Western Penn- 
svlvania, A. C. Ackenheil, Jr., professor 
of civil engineering at the University of 
Pittsburgh, developed the subject of land 
slides in the Pittsburgh area. By means 
of color photos taken locally, Dr. Acken- 
heil showed the various types of geo- 
logical structures, natural and man-made, 
in which slides are likely to occur. 


An award-winning color film telling 
the story of laying a new transatlantic 


Members of University of Hawaii Student Chapter (in back- 
ground) visit bridge construction site on field trip sponsored 
by Territorial Highway Department. In foreground (in usual 
order) are Arthur N. L. Chiu, assistant professor of civil engi- 
neering; Linton E. Grinter, Carnegie Visiting Professor of Engi- 
neering: and Owen Miayamoto, chief hydraulics engineer for 
the Highway Department. Dr. Grinter is visiting professor at 
the university this semester during its fiftieth anniversary cele- 
bration, while on leave from his post as dean of the University 
of Florida Graduate School. 
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How to Get Vital Air ‘Into Underground Diggings 
.. Faster and at Lower Cost 


Men can’t work underground without plenty 
of fresh air—and there’s no better way to 
supply it than through dependable, economi- 
cal Naylor Spiralweld pipe. 


Here’s the one lightweight pipe with the ex- 
clusive spiral-lock structure that provides 
the extra collapse strength required for push- 
pull ventilation. It’s faster and easier to in- 
stall in tunnel work—especially when joined 
with the one-piece Naylor Wedgelock coup- 
ling. Since the diameter of this coupling is 
only slightly greater than the diameter of 


NAYLOR PIPE COMPANY 


1281 East 92nd Street, Chicago 19, Illinois 
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the pipe, lines hug the wall and can be made 
up with only one side of the pipe in the open. 
Also, lines can be extended quickly as work 
progresses. 


But savings in time are only part of the 
Naylor economy story. The extra strength 
of the Naylor structure permits the use of 
lighter gauge material at lower cost, without 
sacrifice of performance. The larger the 
diameter, the more this is true. 


For full details, write for Bulletins No. 507 
and No. 514. 


Eastern U.S. and Foreign Sales Office: 
East 42nd Street, New York 17, New York 


telephone cable was shown at a recent 
meeting of the St. Louis Section. The 
film, presented by courtesy of the Bell 
Telephone Company, showed how the 
cooperation of the United States, Cana- 
da, and Great Britain was essential to 
licking the many problems involved in 
undersea communication. 


J. Douglass Locke, executive secretary 
of the California State Board of Regi- 
stration for Civil and Professional En- 
gineers, headed a panel of Board and 
staff members appearing at a recent San 
Diego Section meeting. The panel took 
part in an extensive question-and-answer 
period. The program also included a 


Executive Secretary William H. Wisely was guest of honor and featured speaker 
at April meeting of Los Angeles Section’s Santa Barbara-Ventura Branch. A 
tour of the Construction Battalion Center and U. S. Navy Civil Engineering Re- 
search and Evaluation Laboratory preceded the meeting. Enjoying luncheon at 
the Construction Battalion Center are (clockwise, starting at near end of table): 
J. A. Bishop; Lt. Comdr. T. H. Cushman; Branch President J. E. Sheehy; Comdr. 


C. J. Merdinger: Capt. E. J. Peltier: S. L. Bugg, vice-president of Branch; Julian 
Hinds; Capt. F. T. Pritchard; George Conahey, Branch Secretary: V. M. Freeman; 
Dr. W. S. Simpson; Mr. Wisely: A. C. Hardison; C. W. Petit; and Capt. R. C. Jensen. 
Mr. Wisely’s topic was “ASCE, Its Activities and Goals.” 


William Robinson (center), district engineer for the New York State Department of 
Public Works, accepts Syracuse Section’s First Annual Meritorious award given to 
an outstanding individual in the field of civil engineering in the Syracuse area. 
Viewed at the Section’s second annual dinner-dance on April 27 are (left to right) 
Luther E. Cliffe, president of Section’s St. Lawrence Branch; Carey H. Brown, ASCE 
Director for District 3; Mr. Robinson; A. S. Wikstrom, who presented the award; and 
Section President Bernard Dawson. The dinner dance, which was attended by 175, 
helped observe the Section’s 33rd anniversary. 
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prize-winning paper on prestressed con- 
crete read by Hans Dahlke, winner of 
the San Diego State College student 
paper competition. Presentation of Mr. 
Dahlke’s prize, a check for $25, was an- 
other program feature. 


San Francisco Section members were 
urged “to take an active part in civic and 
state affairs, even to seek and hold public 
office if the occasion demands,” in the 
featured talk at the April meeting. The 
speaker was George D. Clyde, a practic- 
ing civil engineer and educator before 
he became governor of Utah in January. 
“The engineer is not a dreaming theorist, 
but a man of energy and action,” Gover- 
nor Clyde said. He emphasized the 
“particular need for the engineer to par- 
ticipate more fully in government.” The 
governor is a member of the Society. 


To attain true professional status, all 
branches of engineering must work to- 
gether more closely, President Mason 
Lockwood told a recent Spokane Section 
meeting held in his honor. Mr. Lockwood 
does not believe real unity can be ob- 
tained until all national leaders firmly 
believe in the need for it and demand 
it. As a first step towards greater unity, 
as Mr. Lockwood sees it, there will be 
a merger of the Engineers Joint Council 
and the Engineers Council for Profes- 
sional Development, which have almost 
identical aims. 


James R. Swanson is filling out the 
year as president of the Tri-City Section. 
He succeeds C. H. Welker who has left 
the Section to live in Chicago. George F. 
Bishop, assistant chief bridge engineer of 
J. K. Knoerle and Associates, Chicago, 
recently spoke on his firm’s problems in 
meeting steel shortages in designing 
bridges for the Illinois Toll Road Au- 
thority. After detailed studies on pre- 
stressed beams and planks, it was de- 
cided construction schedules could be 
met by using prestressed construction 
for 235 bridges. At another meeting C. C. 
Bolsinger, district manager of the North- 
western Bell Telephone Co., spoke on 
future possibilities in the field of com- 
munications. 


Lloyd D. Knapp, member of the Wis- 
consin Section and former ASCE Direc- 
tor for District 7, has been named 1956 
Engineer of the Year by the Engineers 
Society of Milwaukee “in recognition of 
distinguished service to the engineering 
profession, to the community, and to the 
nation.” Mr. Knapp was cited at a recent 
annual banquet of the joint engineering 
societies. Mr. Knapp has been city engi- 
neer of Milwaukee since 1950 and is now 
commissioner of public works. 
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The $50-billion federal-aid highway program con- 
tinues to jump in and out of the headlines. Alleged 
right-of-way manipulations in Indiana have provoked 
the Federal Highway Administrator here to suspend 
all federal aid for right of way to the state. This is 
potentially one of the most scandalous phases of the 
huge public works program. An estimated 730,000 parcels 
of land must be acquired for the National Interstate 
System, costing an estimated $5 billion. Because the 
state highway departments are pushing ahead quickly 
to grab land before costs go up, and because personnel 
are frequently inexperienced, occasional mistakes and 
cases of right-of-way fraud occur. 


It is probable that rapid acquisition of land will result 
in lower overall cost, despite errors. The U. S. will aid 
in checking irregularities as it is supplying 90 percent of 
the funds. Senator Albert Gore, chairman of the Senate 
Subcommittee on Roads, has two investigators in In- 
diana under instructions to probe every facet of the 
federal government’s interest in the case. At least two 
other Congressional committees expressed a desire to 
look into the problem. 


The Tennessee Valley Authority would be permitted 
to raise $750 million over the next five years for new 
construction and expansion of its power plants in sev- 
eral proposals introduced this session. They would 
grant TVA the right to sell bonds for future construc- 
tion needs, instead of relying upon specific Con- 
gressional appropriations for individual projects. The 
Administration, which is supporting the idea, has lined 
up a number of influential backers. 


Such a move would permit orderly programming of 
needed projects, TVA points out, impossible under the 
present project-by-project arrangement. Hearings will 
be held this month to determine a compromise between 
various measures before the Senate and House Public 
Works Committees. 


One of the controversial issues raised by the same 
bills when first introduced in 1955 affects civil en- 
gineers directly. TVA has again asked for authority to 
provide the engineering for design and construction of 
not only its own plants, but facilities in which it would 
have a “financial interest.” The Authority’s power man- 
ager, G. O. Wessenauer, explained the corporation’s 
position at that time in this way: 


“The kind of arrangement that I am contemplating— 
and I think it is a more likely one—is that someone 
contemplates building a plant for the express purpose 
of supplying power to the TVA system. It would 
probably not be built on the basis of TVA’s paying a 
fixed dollar amount, or fixed rate for the power, but 
more likely on a basis of TVA’s paying amounts that 
will cover the cost of building the plant, by covering 
the carrying charges on the plant. Under such an 
arrangement, the nature of the plant and the engineer- 
ing characteristics of it would be a very important 
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element in determining what the power might cost 
TVA.” 

Senator R. L. Hruska, in debating the subject, noted 
that TVA staff engineers are not subject to state 
engineering regulations. “When you are buying the 
output of a plant and use that as a vehicle for saying 
that you are sufficiently interested in it so you can 
override and in effect nullify state laws which govern 
engineers and the practice of engineering, it seems to 
me you are getting on tenuous ground,” he said. There 
are plenty of independent engineers available to provide 
such services, he declared. 

The TVA scheme has produced $1% billion worth of 
electric power construction already, and growth in its 
service area indicates a need for 15 percent expansion 
each year. 


* * 


Civil engineers who have devoted their time and 
skills to the design and construction of flood control 
projects may glean some indication of their contribution 
from a Congressional committee study just published. 
In a brief report, “Costs and Benefits of the Flood 
Control Program,” the House Committee on Public 
Works reveals that every annual dollar cost of such 
facilities now in operation produces benefits worth 
three times as much. 

Some 391 projects placed in full or partial operation 
with federal aid, as of June 1954, have prevented flood 
damages totalling $73 billion. That is already twice 
the total federal appropriation for their construction. 
Authorized projects now underway will prevent annual 
flood damages of about $200 million. 


* * 


Modern methods of engineering will be one of the 
prime concerns of a new division in the Bureau of 
Public Roads. The new unit will promote the use of 
aerial photography and electronic computation in high- 
way work. 


* * 


New job classification guides for engineers were es- 
tablished last month by the federal United States Civil 
Service Commission. Their object: Better utilization of 
engineering manpower. The federal personnel office 
hopes that by careful shifting of some technical duties 
to trained technicians, the 45,000 professional engineers 
now at work for Uncle Sam will be free to concentrate 
more on purely professional assignments. (There are 
about 15,000 engineering aides and technicians support- 
ing this corps of professional engineers.) 

Reclassification of many functions now being handled 
by engineers will accomplish two results, Civil Service 
believes. It will further segregate the highly professional 
engineering assignments from the routine chores, thus 
enhancing the high standards of the engineering profes- 
sion, and it will open promotion possibilities in the 
higher grades to some engineers. 
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Over 265,000 sq. ft. of Reliance Rod-Lok 
bridge flooring went into the new 


Walt Whitman Bridge. 


Design Engineers: Modjeski & Masters 
Ammann & Whitney 


Owners: Delaware River Port Authority of 
Pennsylvania and New Jersey 


Erectors: Bethlehem Steel Co. 
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Built-in pans serve as forms for concrete, eliminating 


costly and hazardous form-building operation. 


Using one boom, a welding crew could erect up to 9200 
sq. ft. of flooring per day. 


Reliance Rod-Lok Lightweight Deck 


Speeds Erection Time, Reduces Deadload and 


Lowers Final Cost of Walt Whitman Bridge 


Over 265,000 sq. ft. of Reliance Rod-Lok 
flooring was used in the construction of the 
Walt Whitman bridge over the Delaware 
River connecting Glouster, N. J. and Phila- 
delphia. The flooring used was the standard 
5” Rod-Lok with 7” I-beam spacing, with 
slight modification in the form pan and in 
the cross-bar spacing. The extremely low 
weight of the flooring (16 lb./sq. ft.) saved 
many tons of steel in the superstructure, 
reducing both the initial cost of the bridge 
and the interest charges. 

The Rod-Lok flooring includes built-in 
forms which eliminate costly and hazardous 
form-building operations. Months of con- 
struction time were saved, bringing in the 
toll revenues sooner. Large size of panels 
made laying fast—over 9200 sq. ft. per day 
could be erected by a crew of welders and 
a boom. 

Rod-Lok is available in both 5” and 414” 
I-beam sizes with various beam spacings 
to meet any requirement. Safe span lengths 
are exceptionally long, as the table indi- 
cates. Time and labor saving concrete form 
pans are standard in all sizes. 


PHYSICAL PROPERTIES 


44%,” |-BEAM ROD-LOK 5” 1-BEAM ROD-LOK 
Spacing] Weight ulus Recom-| Spacing | Weight ulus Recom- 
of 4%" |perSq.| PerFt.of |mended| of 5” |per Sq. mended 
|-Beam Ft. of Width Safe | !-Beam| Ft. of idt Safe 
A Slab | Con-|Tension| Span A” | Slab Tension} Span 
crete| Steel crete} Steel 
6 66.0 | 57.2| 3.46 8-14" 7 75.8 177.0} 4.72 | 10’-9”" 
7 64.6 | 52.0} 2.96 | 6’-7%”" 8 74.5 | 711) 4.14 9/-3” 
8 63.5 | 48.3] 2.61 | 5’-4%” 9 73.9 | 66.9} 3.73 8’-0” 
9 63.2 | 45.0] 2.33 |4’-6%"| 10 73.1 | 63.1] 3.40 7’-0” 
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H20-516 or H20 


The values shown are effective spans; add % stringer flange width to obtain stringer spacing. 
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NEWS BRIEFS... 


Ground Broken for Great 
Lakes Deepening Project 


A $136,000,000 Corps of Engineers proj- 
ect for deepening the Great Lakes 
Connecting Channels was officially 
started late in May in groundbreaking 
ceremonies highlighted by setting off a 
blast in Amherstburg Channel, 18 miles 
south of Detroit. The Amherstburg 
Channel portion of the job, which will 
cost $23,000,000, initiates a five-year 
deepening program that will permit the 
entire 1,200-mile Great Lakes waterway 
to accommodate deep-draft vessels 
carrying maximum cargo. 

Depths now available in the Con- 
necting Channels will not permit the 
larger, modern vessels to load to maxi- 
mum draft except at abnormally high 
lake stages. It is estimated that each 
inch of added draft will increase the 
carrying capacity of a modern ore vessel 
by about 4,400 tons per season. The 
projected program, which will be carried 
out without interrupting marine traffic, 
includes channel work in the Detroit, 
St. Clair, and St. Marys rivers and 
Lake St. Clair. 

The Detroit District of the Corps of 


Engineers will handle the modernizing 
program, with Brig. Gen. Paul D. Berri- 
gan, M. ASCE, division engineer for 
the North Central Division, in charge 
of the overall program. The contracting 
officer is District Engineer Peter C. Hy- 
zer. Colonel Hyzer is co-author of a 
Buffalo Convention paper on the sched- 
uling of the available specialized con- 
struction equipment, which will be 
published in a forthcoming issue. 


Brazil Pushes Plans 
for New Capital 


Brazil is currently pushing its long- 
discussed plan for moving the capital 
from Rio de Janeiro several hundred 
miles inland to the state of Goias. The 
capital, which will be called Brasilia, 
will ultimately be relocated in a re- 
cently created 2,000-sq mile Federal Dis- 
trict. The nearest paved highway is at 
Anapolis (about 80 miles away) and the 
nearest railroad, the Central de Brasil 
line at Pirapera. 

Construction of the many facilities 


Third Tube of Lincoln Tunnel Is Open 


Lincoln Tunnel capacity has been increased 50 percent by a Third Tube, which was 
opened to traffic this May. This is a view of the final phase of the work—paving 
the 8,000-ft, two-lane roadway with a 4'2-in. asphaltic concrete wearing course 
bonded to the reinforced concrete roadway base. The week-long paving operation 
was done between the hours of 6 p.m. and 6 a.m. by the Standard Bitulithic Com- 
pany, of Newark, N. J., under a $46,978 contract. Ground was broken for the pro- 
ject in September 1952. Cost of the entire installation was $100,000,000. 


94 (Vol. p. 438) 


needed will be under the Companhia 
Urbanizadora de Nova Capital de Bra- 
zil, a government-owned agency. Bids 
have already been: received for con- 
struction of an asphalt-paved highway 
from Anapolis to Brasilia, and a second 
paved highway from Belo Horizonte 
(about 160 miles away) is tentatively 
planned. The Central de Brasil expects 
to extend its line from Pirapera, and the 
Paulista Railway may build a direct 
line from Sao Paulo to Brasilia. Initial 
construction planned by the govern- 
ment company includes a water supply 
and sewerage system (to cost an esti- 
mated $7,800,000); fourteen public of- 
fice and government buildings (includ- 
ing a residence for the president, to be 
completed in 1958); about 3,000 coop- 
erative-type apartment units; and a 
two-runway airport (one paved runway 
is already being built). Oscar Niemeyer, 
one of Brazil’s best known architects, 
has been engaged to design the public 
buildings. 

All contracts will be on a cost-plus 
basis, with the Companhia Urbanizadora 
determining what firms will be per- 
mitted to bid and what bids will be 
selected. The company has received fed- 
eral funds to cover initial expenses, and 
expects to finance the major part of 
construction costs by sale of land in 
Brasilia to private companies. 

Despite these detailed plans, it is said 
that transfer of the capital is not yet 
completely certain. Some civic leaders 
in Rio de Janeiro and Sao Paulo are in 
opposition to the move, and economists 
fear the project will further aggravate 
inflation. The project has the enthusias- 
tic backing of the president of Brazil. 


Daily Output of Steel 
Rises in First Quarter 


On a daily basis, steel production was 
higher in the first quarter of this year 
than in the comparable period of 1956. 
However, the total output of 31,586,968 
tons was slightly lower than in the 
day-longer first quarter of 1956, accord- 
ing to the American Iron and Steel 
Institute. The amount of decline this 
quarter was about 285,000 tons of in- 
gots and steel for castings, or less than 
one day’s output. The daily average 
was 350,966 tons, compared with an av- 
erage of 350,242 tons per day for the 
first quarter of 1956. During the re- 
cently completed quarter the nation’s 
steel-making furnaces were operated at 
96 percent of present annual capacity 
(133,459,150 tons). 
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Southern California 


Builds for More Water 


This June work will start on one of 
the final projects involved in bringing 
the Metropolitan Water District’s Colo- 
rado River Aqueduct to full capacity. 
The work, consisting of the fabrication 
and installation of 47 inverted siphons 
along a 183-mile segment of the aque- 
duct, will help bring the water supply 
line to its planned, full capacity of more 
than a>billion gallons a day. The aque- 
duct is now delivering about half that 
amount to fast-growing Southern Cali- 
fornia. In the initial development of the 
Colorado River supply, which was com- 
pleted in 1941, most of the siphons were 
designed for a second barrel. 

The pipe fabrication and installation 
work on the second barrel of the siphons 
will be performed by the American Pipe 
and Construction Company under two 
contracts totaling nearly $16,000,000. 
With one minor exception, all siphons in 
the first barrel of the aqueduct were 
constructed of cast-in-place reinforced 
concrete pipe. All 47 siphons for the 
second barrel will be of precast, rein- 
forced concrete pipe. 

Because of the size of the pipe and 
the distances involved the contractor will 
erect a semi-portable field plant in the 
desert to produce the pipe. This field 
plant will be located near Desert Hot 
Springs and, later, at Freda Siding near 
Rice. The siphons, which will be fabri- 
cated in 16-ft sections, vary in length 
from 73 to 15,400 ft. Inside diameter 
range is from 13 to 13% ft. 

The present project is part of the 
Metropolitan Water District’s $200,000,- 
000 expansion program, described in the 
December 1956 issue (page 58) by 
Robert B. Diemer, M. ASCE, chief en- 
gineer and general manager of the dis- 
trict. The supplemental Colorado River 
supply, made available by the current 
project, will be enough to supply an 
additional 4,000,000 people, according to 
Mr. Diemer. The overall expansion pro- 
gram, scheduled for completion in 1960, 
is expected to relieve Southern Cali- 
fornia’s water shortage until 1980. 


Assistant Secretary 
of AIME Retires 


Ezra J. Kennedy, Jr., assistant sec- 
retary of the American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers, has retired after 31 years on 
the headquarters staff. Mr. Kennedy 
was named assistant to the Secretary of 
AIME in 1926, and assistant secretary 
in 1944, He has also been editor of the 
AIME Transactions and secretary of the 
Technical Publications Committee. 
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In this view gravel is being stockpiled by radial stacker shown at top of picture. 
Gravel is withdrawn from the stockpile by conveyors in tunnels under the stockpile, 
as shown at the bottom of the photo. 


Conveyor Moves Mountain for Great Salt Lake Crossing 


A giant, high-speed conveyor system, 
the largest ever built in terms of ton- 
miles per hour capacity, has been placed 
in operation at Little Valley, Utah, 
where it is moving a mountain two 
miles and dropping it in Great Salt Lake. 
The 30 million tons of gravel transported 
by the carrier are fill for the Southern 
Pacific Railway’s new 13-mile roadbed 
across the lake. The new crossing will 
replace a trestle mounted on wood piles, 
which has carried rail traffic over the 
lake for over fifty years. 

The big earth-moving and construc- 
tion project, which is scheduled for com- 
pletion in 1960, will cost Southern Paci- 
fic about $49,000,000. It is being built by 
the Morrison-Knudsen Company, engin- 
eering and construction firm with head- 
quarters at Boise, Idaho. The conveyor 
system was designed, manufactured, and 
installed by Hewitt-Robins, under a sub- 
contract with Morrison-Knudsen. 

The system consists of two main cross- 
country units, plus eleven smaller con- 
veyors, linked together to provide con- 
tinuous flow of material from the moun- 
tain to the lake. Three 300-hp electric 
shovels gouge the gravel out of the 
mountain in 8-cu yd bites. The gravel is 
then trucked to a dumping station and 
deposited in hoppers, which feed it to 
the conveyor system. Stone 8 in. in dia 
and over is crushed before it goes into 
the hoppers. ® 

The main conveyor belts, which are 
54 in. wide, travel at 850 fpm, about 
twice the normal speed for conveyor 
belts. They handle about 4,200 tons an 
hour, a new record for overland conveyor 
haulage. To prevent excessive belt wear 
at such high speeds, accelerating con- 
veyors 30 ft long and 60 in. wide are 


used at the loading hoppers and at 
transfer points on the main line. Moving 
material at a speed of 500 fpm, these 
belts ease transfer to the main belts. 

With the main belts coasting down 
grade under gravity, the conveyor actu- 
ally generates power instead of consum- 
ing it. Engineers estimate that the motors 
generate about 618,000 w an hour— 
enough to fill the power needs of 4,000 
average homes—which is fed to the elec- 
tric shovels. A special patented drive 
mechanism, consisting of a drive pulley 
and a hold-back pulley, is used to trans- 
mit power to the conveyors and to con- 
trol their descent. 

When the gravel reaches the end of 
the main conveyor system, it is trans- 
ferred to a radial stacker capable of 
building a 250,000-ton storage pile 70 ft 
high. The stacker is equipped with a 
54-in.-wide belt conveyor mounted on a 
164-ft radial boom. Under the stockpile 
there are two tunnels housing a pair of 
72-in.-wide conveyors, which run at 600 
fpm dumping the material into enormous 
bottom barges (250 ft long and 55 ft 
wide) for transport to the construction 
site. These conveyors can load a 3,000- 
ton barge in 15 minutes. 

To provide a solid foundation for the 
fill, the lake bottom is being dredged 
of soft unstable material. It is estimated 
that 15,000,000 cu yd of material will 
be dredged out, creating a trench 170 
to 475 ft wide and 20 to 35 ft deep. 
After the fill is in place, the top will be 
reinforced with heavy rock to resist the 
high waves that sweep the lake in storms. 
The new roadbed will run parallel to and 
about 1,500 ft north of the present 
wooden trestle. 

An article on the project is scheduled 
for a forthcoming issue. 
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Isometric cut-away drawing shows re- 
actor vessel, core, and control rods. 
APPR contains seven control rods, two 
normally in fully-withdrawn position. 


The Army Package Power Reactor 
(APPR) began operation on April 8. 
This trim plant is located in a neat 
fenced-in space of less than an acre on 
the bank of the Potomac River at Fort 
Belvoir, Va., in the area of the U. S. 
Engineer Research and Development 
Laboratories (ERDL). In the dedication 
ceremony on April 29 Wilbur M. Bruck- 
ner, Secretary of the Army, and Lewis 
L. Strauss, chairman of the Atomic En- 
ergy Commission, together closed the 
switch that connected the output of 
APPR with the Virginia Power Co. lines 
supplying Fort Belvoir with electrical 
energy. The unit is to be subjected to a 
700-hour test run under full load output 
of 2,035 kw. 

The reactor is dubbed a “package” 
plant because the component parts are 
of such size and weight that they could 
be transported by plane—Air Force C- 
124, for example—to advance bases in 
the Arctic, on an island, or in a desert 
area where planes can be landed. On a 


A fuel element is an assembly of 18 
fully enriched uranium oxide plates, 
clad in stainless steel. The core contains 
38 of these fuel rods and seven control 
rods of similar size and shape. 


Army technicians 


load fuel elements 


into reactor core 
through watershield. 
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Army Package Power Reactor at Fort 
Belvoir, Va., began operation in April. 
Vapor container at left, which includes 
the reactor core and steam generator, 


~may be omitted in a remote location. 


“crash” basis, assembly of the “pack- 
aged” components, after arrival in from 
50 to 100 plane loads, would take as 
little as six months. Packages would be 
no larger than 10 by 10 by 20 ft and 
weigh no more than 25 tons. 

The plant as erected at Fort Belvoir 
is neither portable nor even demount- 
able. It is a permanent installation. Its 
reactor, steam generator, and pressurizer 
are inside a concrete-shielded upright 
cylindrical steel vapor container, 36 ft 
in dia and 64 ft high, to make it super- 
safe for operation in a populated area 
and for training of military specialists 
(see Fig. 1). In an advance base, where 
a power reactor of this size and type 
would be installed, the vapor container 
and its 5-ft-thick concrete biological 
shields probably would be omitted. The 
great military advantage of such a power 
plant is that it is designed to operate 
at full thermal load of 10,000 kw for 
18 months on a single charge of a few 
pounds of fully enriched uranium diox- 
ide nuclear fuel. The equivalent fuel in 
coal would weigh 18,000 tons. 

After many proposals had been stud- 
ied, a  pressurized-water reactor was 
adopted for APPR—a type that has 
proved satisfactory in the submarine 
Nautilus. The contract to build this 
plant was awarded by the AEC for the 
U. 8S. Army to Alco Products, Inc., on 
December 10, 1954, and ground was 
broken on October 5, 1955. Stone and 
Webster Engineering Corp. built the 
plant for Alco. 

Heat from the reactor core is removed 
by water in a primary loop, under 1,200 
psia pressure to prevent boiling, which 
is pumped through and around the fuel 
rods at the rate of 4,000 gpm to a steam 
generator. In operation, the water at 
the outlet of the core is 450 deg, at the 
inlet 431 deg. In the steam generator the 
heat converts water in a secondary loop 
to steam which drives a conventional 
steam-turbine-driven electric generator 
of 2500-kva capacity. 

The components in the secondary loop 
are small-scale duplicates of those used 
in a conventional steam plant. In the 
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primary system the principal feature is 
the reactor core—the heart of the plant. 
Housed in the core are 38 uranium fuel 
elements, and seven control rods dis- 
posed vertically in a 7-by-7 design with 
the corners missing. Each fuel element 
consists of 18  stainless-steel-clad fuel 
plates 0.03 in. thick and spaced 0.133 
in. apart brazed into a pair of stainless 
steel side plates 27 in. long and 2.86 
in. thick. Both fuel and control rod ele- 
ments were fabricated by the Oak Ridge 
National Laboratory. A Westinghouse 
“canned-rotor” pump circulates the pri- 
mary system water through and between 
the fuel plates to the steam generator. 

Control of the plant is from a switch 
board room filled with flashing lights, 
meters, control levers, and scramming 
devices. Should power reach an unsafe 
load the clutches holding the control 
rods out of the reactor core are released 
electronically to drop by gravity into 
place in the core, thus shutting down 
the reactor. Control is made easy by a 
strong negative temperature coefficient— 
as the reactor’s heat rises the reaction 
drops off. Operations to date have been 
very satisfactory. In normal operation 
a five-man shift is required. 

The overall construction cost of the 
plant is estimated at $3,500,000 broken 
down about as follows: architectural en- 
gineering, $330,000; fabrication and con- 
struction $2,700,000; fuel elements and 
control rod fabrication $120,000; and 
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FIG. 1. Simplified flow diagram of Army Package Power Reactor. The primary loop 
and its reactor components are enclosed in a vapor container as protection against 


unlikely accidents. 


tests, a 700-hour run followed by six- 
month operation, $350,000. 

AEC Chairman Strauss stated at the 
dedication of APPR that “we have fully 
declassified the details of design of this 
reactor . . . industry has complete access 


to its technology, and can draw upon it 
for the development of commercial 
plants for use here and abroad.” 

A similar plant is scheduled for instal- 
lation in an Alaskan location where sup- 
plying fuel is a problem. 


Role of Concrete Pipe in Highway and Sewerage Expansion Studied 


The chief business before the 175 ex- 
perts attending the 49th annual con- 
vention of the American Conerete Pipe 
Association, held recently in Washing- 
ton, D. C., was strengthening the posi- 
tion of the concrete pipe industry for 
the two most fabulous construction 
programs in the nation’s history—the 
multi-billion-dollar highway program 
and the multi-million-dollar sewerage 
program. Revolutionary new specifica- 
tions for concrete pipe, new hydraulic 
studies on culverts and sewer junctions, 
new design criteria for load computa- 
tions and hydraulic computations, and 
studies of gasket specifications for 
coupling concrete pipelines were among 
the topics of discussion. 

Foreseeing the need in the new high- 
way program for large-diameter culverts 
under high fills, the Bureau of Public 
Roads has been preparing new design 
criteria. These criteria presented a chal- 
lenge to the concrete pipe industry to 
design and produce concrete pipe to 
meet various strength requirements. The 
industry has met the challenge by pre- 
paring empirical and mathematical de- 
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signs for pipe. The designs have been 
successfully tested and now form the 
bases for five new tables approved by 
the American Society for Testing Ma- 
terials to replace the present C 75 and 
C 76 specifications for reinforced con- 
crete sewer and culvert pipe. The new 
ASTM specification, which is identified 
as C 76-57T, has five strength classi- 
fications. It will be available for distri- 
bution this June. 

Carl F. Izzard, A.M. ASCE, and Her- 
bert G. Bossy, M. ASCE, of the Bureau 
of Public Roads, have recently issued 
hydraulic tables enabling engineers to 
determine the proper culvert size for a 
particular slope. Charts enabling rapid 
calculation of culvert sizes are also be- 
ing developed at the Bureau of Public 
Roads office in Portland, Ore. The 
American Concrete Pipe Association 
will publish and distribute a handbook 
on the same subject later this year. 

The concrete sewer pipe industry had 
new developments to report in studies 
on self-cleansing velocities, adequate 
grades, and junctions. Richard D. Pome- 
roy, M. ASCE, Los Angeles consulting 


engineer, reported on refined techniques 
for determining minimum velocities to 
prevent noxious hydrogen sulfide forma- 
tion in sewers. Test results on junction 
studies at the University of Minnesota 
were also reported to the convention. 
Philip W. Manson and Fred W. Blais- 
dell, M. ASCE, of the university, have 
shown that a 90-deg junction is for 
practical design purposes equal in hy- 
draulic efficiency to a wye or lateral 
junction entering a main line at a re- 
duced angle. 

A special committee of the associa- 
tion, headed by Henry M. Shaw of N. C. 
Products Corporation, Raleigh, N. C., 
reported progress in preparing a general 
specification for rubber gaskets to pre- 
vent infiltration and exfiltration in con- 
crete pipe sewer lines. An enlarged com- 
mittee will continue this important 
work. 

Headquarters of the association’s 50th 
anniversary meeting will be the Roose- 
velt Hotel, New Orleans, La. March 
11-16, 1958. 

The headquarters office of the ACPA 
is at 228 N. LaSalle St., Chicago. 
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Cronaflex: 


CRONAFLEX is a new line of photographic reproduction materials 
on Du Pont Cronar® polyester film base. CRONAFLEX films are 


available in three types: 


1. DIRECT POSITIVE FILM for making sharp black-line posi- 
lives directly from pencil or ink drawings. 


CRONAFLEX Direct Positive Film gives you a 
positive, black-line reproduction from original 
pencil or ink drawings. It can be exposed in 
direct process machines or conventional con- 
tact printing equipment. Can be handled and 
processed in subdued room light. 


2. CONTACT FILM for negative “‘same-size” reproduction 
of originals for use in producing accurate positive 
intermediates. 


3. PROJECTION FILM for use in cameras or enlargers to 
produce negative or positive copies. 


Because of their unique properties, CRONAFLEX Engineering 
Reproduction Films offer decisive advantages: 


@ CRONAFLEX, thanks to its ““Cronar” base, is unbeliev- 
ably rugged, absorbs a minimum amount of moisture, 
and is the most dimensionally stable, tear-resistant engi- 
neering film you can use. 

@ CRONAFLEX will not tear, kink, shatter, or become 


brittle. It will withstand repeated wear and abuse under 
any shop or storage conditions. 


@ CRONAFLEX has a matte surface that provides the finest 
pencil and ink acceptance yet devised. Lines do not 
smudge, can be drawn—or erased and redrawn—on 
either side of the film. 


CRONAFLEX Contact Film gives you the posi- 
tive intermediate for diazo or blue printing 
where negative-positive steps are utilized. 


CRONAFLEX will not break, crack or discolor. 


@ CRONAFLEX dries rapidly. Intermediates can be ready 
for reproduction in fifteen minutes or less. 


WHO CAN USE Cronafl ex ? 


Engineers, draftsmen, blueprinters, cartographers, architects, sur- 
veyors. CRONAFLEX films on .004” “Cronar” base will fill your 
needs for long-lasting intermediates and duplicate originals. For 
use where dimensional stability is very critical, CRONAFLEX 
Direct Positive and Projection Films are available on .007” base. 


CRONAPLEX Projection Film can be exposed in 
a camera, enlarger, or contact frame; it gives 
you a negative copy from an original drawing 
FOR MORE INFORMATION on these revolutionary new films, fill in the coupon. or a positive copy from a negative intermediate. 


E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department, Wilmington 
98, Delaware. In Canada: Du Pont Company of Canada (1956) Limited, Toronto. 


E. I. du Pont de Nemours & Co. (Inc.) 
Photo Products Department 

2420-17 Nemours Building 
Wilmington 98, Delaware 


Please send me literature on CRONAFLEX. 


REG us. pat OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT CRONAFLEX 
for Functional Photography 


Photography with a purpose... not an end in itself but a means fo an end. 
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Construction Activity Rises Seasonally in April 


The value of new construction put in 
place in April increased seasonally by 10 
percent to $3.5 billion, according to pre- 
liminary estimates of the Departments 
of Commerce and Labor. With this ad- 
vance the overall spending rate for new 
construction remained slightly ahead of 
April 1956 outlays. In addition, total out- 
lays of more than $12.5 billion for the 
first four months of 1957 were up 2 
percent over the total for the same 
period last year and set a new record 
for the period. Gains for new construc- 
tion have been entirely in the public 
segment, since total private outlays for 
both April and the first four months 
edged off slightly from last year’s record. 

The flattening out in private construc- 
tion activity has resulted mostly from 
the downward trend in house and store 
building. The value of work put in place 
on new nonfarm dewellings in April was 
off by 14 percent from last year, and 
down 11 percent for the first four 
months. Store building was 17 percent 
below a year ago both in April and for 
the first four months. Industrial and 
most other types of private nonresiden- 
tial building activity are still running 
well ahead of last year. Public utilities 
also represent an area of strength in the 
current private construction picture with 
substantial increases in their outlays for 
new facilities. 

Schools, sewer and water systems, and 
conservation projects account for a large 
part of the increase in public construc- 
tion outlays over a year ago. Highway 
construction rose seasonally in April, but 
was only moderately above last year. 
More public funds are being spent this 
year for administrative and_ service 
buildings. Altogether public construction 
expenditures were up 10 percent from 
last year in April and 11 percent for the 
first four months. 

Allowing for the fact that spending for 
new construction this year reflects an in- 
crease in construction costs, the actual 
amount of all new construction work 


put in place during the first four months, 
public and private combined, probably 
was slightly below a year ago. 


NEW CONSTRUCTION ACTIVITY 


Billions of dollars 
nN 
uo 


Private 


o 


‘ 


‘ 

‘ 


‘ 
‘ 
‘ 
T 


i~Public ‘ 
q / | ¥ 


! 


1955 j 1956 1957 


Seasonal rise of ten percent in April 
construction outlays brings total for 
month to $3.5 billion, a slight increase 
over April 1956 total. Spending for first 
four months of 1957 was also up slightly. 


Transactions of Fifth Congress on Large Dams 


Availability of the Transactions of 
the Fifth Congress on Large Dams, 
which was held in Paris in June 1955, 
is announced by the U. S. National 
Committee on Large Dams of the In- 
ternational Commission on Large Dams. 
Selling price of the four-volume set is 
$48 to members of the U. S. National 
Committee, and $60 to non-members. 
Purchasers of ten or more sets will be 
billed at the price quoted for members. 
Separate volumes will not be available. 
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In this country the Transactions will 
be sold only through the U. S. National 
Committee on Large Dams, which has 
its headquarters at 29 West 39th Street, 
New York 18, N. Y. Orders should be 
submitted promptly, as the U. 8. Com- 
mittee must place a firm order for a 
definite number of sets with the Cen- 
tral Office in Paris and has to know 
exactly how many sets will be required. 
Additional sets cannot be ordered after 
the original order has been placed. 


Richard Johnson New 
President of Moles 


Richard A. Johnson, president of the 
Arthur A. Johnson Corporation, has 
been elected president of the Moles, 
New York association of heavy con- 
struction engineers and executives. The 
election took place 
at the organization’s ; 
annual meeting, held 
at the Biltmore Ho- 
tel on May 1. Mr. 
Johnson succeeds 
Thomas J. Walsh, 
Jr., president of the 
Walsh Construction 
Co. He is the first 
“second generation” 
president of the 
Moles, his father, 
Arthur A. Johnson, 
Aff. ASCE, having been president in 
1944. 

Other new Moles officers are Howard 
A. Collins, of the construction company 
bearing his name, first vice-president; 
Mansell L. MacLean, A.M. ASCE, of 
MacLean-Grove & Co., second vice- 
president; and John A. Lambert, of the 
McKiernan-Terry Corp., sergeant-at- 
arms. Richard M. Johnsen, of the Foun- 
dation Co., was reelected treasurer; and 
Gilbert M. Serber, M. ASCE, president 
of the Stock Construction Co., secretary. 


Richard Johnson 


Engineers Oppose Unionization 
At Minneapolis-Honneywell 


National Labor Relations Board held 
on May 8 separate representation elec- 
tions for the engineers, and for the 
technicians, employed by the Minne- 
apolis-Honneywell Regulator Co. at its 
Minneapolis plant. Separately the en- 
gineers were asked, if a union were 
certified, should it be composed of en- 
gineers only, or include the technicians 
also. On this choice the engineers voted 
974 to 429 in favor of a union composed 
of engineers only. The alternatives voted 
on by both the engineers and the tech- 
nicians were: (1) no union affiliation; 
(2) representation through United Auto 
Workers (AFL-CIO); or (3) through 
Engineers and Scientists of America 
(ESA). The vote on the latter alterna- 
tives were as follows: 


Engineers Technicians 
Item (1451 Eligible) (746 Eligible) 
No union 404 
UAW 254 
ESA 62 


Totals 720 


In commenting on the election, J. W. 
Barker, president of EJC, said the re- 
sults support the basic statement made 
in 1956 by EJC that, “collective bargain- 
ing with its attendant potentiality for 
creating conflicting obligation is not ac- 
ceptable to engineers.” 
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This giant timber-framed warehouse for chemical storage—re- 
cently completed for the Potash Company of America at Carls- 
bad, N. Mex.—is unusual in that it was constructed around 
and over an 80,000-ton pile of potash, which had been in open 
storage. The structure, measuring 580 by 180 ft, is an arched- 
bent design with timber buttresses anchored into a continuous, 
concrete pilaster wall which in turn supports large, three- 
hinged, glulam wood arches. Twelve flat cars were required to 
haul the huge roof arches, which were fabricated and erected 
by Timber Structures, Inc., Portland, Ore. Use of the buttressed 
arch design made it possible to build a larger post-free struc- 
ture at lower cost and with shorter main arches. 


Timber Frame Structure Provides 


Unique Storage Warehouse 


COLUMN 


R. ROBINSON ROWE, M. ASCE 


“I’m smarter than Seymour,” bragged 
Joe Kerr. 

“So you're smarter than Seymour V. 
Hickels,” echoed Professor Neare. “If 
you solved his problem, how do you 
know you did it better, or quicker?” 

“T didn’t solve it, but if he had been 
smarter like me, he would have put two 
optical counters on his car and measured 
inbound and outbound traffic separately. 
I plotted his data (Fig. 1), with his 
count in vehicles per hour against his 
speed in miles per hour. Points A, B, C 
and D lie on a parabola EABCD. I 
tried to get the equation for it so as to 
find the count past a fixed point, when 
speed was zero, but I ran into some 
big numbers and had the brilliant idea 
of two counters.” 

“Some brilliant people waste their 
time making easy problems hard,” in- 
terposed Cal Klater. “Instead of a para- 
bola, you had a hyperbola, the trivial 
kind consisting of the two straight lines 
AB and CD intersecting at F. For A 
and B, Seymour was being overtaken 
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by inbound traffic, while for C and D 
he was doing the passing. The break 
at F was the speed, 53 mph, of inbound 
traffic. The slopes —22 and +60 of AB 
and CD are in vehicles per mile, re- 
spectively, for difference and sum of 
outbound and inbound traffic density, 
so these are 19 and 41 vehicles per 
mile. At F he would have been count- 
ing 2090 vehicles per hour, all out- 
bound, so his speed relative to out- 
bound traffic was 2090/19=110, and out- 
bound traffic speed was 110—53=57 mph. 

“Tf that sounds too complicated, here 
it is In equation form: 


x(u-40) + y(v+40)=2376 . . . .(1) 
x(u-48) + y(v+48)—2200 . . . .(2) 
x(60-u) + y(v+60)=2510 . . . .(3) 
2(70-u) + y(v+70)=3110 . . . .(4) 
10(2+-y) = 600 ..... from (4)-(3) 
whence z=41, y=19, u=53 and v=57.” 
3000 
E 
y 
y 
4 
& 
3 
30 40 50 60 70 


Miles per hr 


Fig. 1. Parabola or hyperbola? Cal knew. 


“That wasn’t the real question,” pro- 
tested Ira Bell. “Like going to St. Ives, 
he asked how many cars were going 
how fast each way. You found how 
fast and how dense, but not how many!” 


“I know,” yipped Joe Kerr. “198+220 
+251+311—980.” 

“That’s what he counted, but he 
counted some cars twice. Now if you 
separate inbound from outbound traffic, 
you'll find that Seymour was overtaken 
by 44.42 cars in the first 5 min and by 
20.5 in the next 6 min, then he over- 
took 28.7 and 69.7 cars in the last two 
periods, Are these fractional cars wrecks 
or foreign miniatures?” 

“T’ll have to answer that,” laughed 
the Professor. “Equations (1) to (4) are 
really step functions, since the counter 
clicks off each car and doesn’t turn 
continuously or record fractions. We can 
use the functions as if they were con- 
tinuous, then round answers to integers. 
So the answer to Ira’s question, which I 
didn’t intend, is 915 cars, .of which 817 
were outbound and 98 inbound, 65 of 
the latter being counted twice. 

“Now I’d like to tell you about a 
number which I will represent by 
NOPQRSTUVWX, although obviously 
there is some duplication in the 11 digits. 
It is an interesting number because 
NOPQRSTUVWX is a perfect square, 
and so is NOPQRSTUVW. Now since 
Joe likes small numbers, I’m just going 
to ask him to find X; Cal who likes 
big numbers can find the rest of it. 
Take it along on your vacation.” 


[Solutions to the March problem of 
probability of droughts were received 
from Thatchrite (Guy C. Thatcher), Ru- 
dolph W. Meyer, Arthur W. Trapp, and 
Neil W. Lane. Cal Klaters this month 
were: Richard Jenney, Ignor Antenuf 
(Paul Hartman), Henry Troelsch, S. L. 
Dum (Thomas Borman), Ad L. Pate 
(G. H. Wilsey), Thatchrite, Marvin Lar- 
son, S. K. Rueball (Keith Jones), and 
Ed. C. Holt JrJ 
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Here’s the Nation’s 
Outstanding Bulk Cement 
Batching Plant Offer 


Long known to be the best engineered plant, increased 
demand for the Heltzel E-3, has resulted in production 
economies you'll want to know more about 


Large Indiana ont: 


lator 
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Standard 609 BBI. E-3 Plant provides tor New_Jersey ready mix operator teams 
low cost, large capacity bulk cement = the with Heltzel’s rugged type 200 
133 
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the Heltzel E-3 with extra la 
ind cement storage to provic 
speed modern 
ying operation. piers 
i of third 1000 BBI. 


Ohio paving contractor selected this E-3 with 
recirculator after comparing with several other 
makes. He reports the plant is most versatile, 
fast and exceedingly accurate. 


@ The Heltzel E-3 Bulk Cement Plant 
has long been recognized as the indus- 
trys finest engineered plant. Now, 
because of an increased demand, Heltzel 
has set up a new production facility that 
has resulted in economies that enable us 
to offer this outstanding plant at stand- 
ard equipment prices. 


There is absolutely no quality reduc- 
tion! You get the all butt-welded bin with 
rounded corners (fabricated by an auto- 
matic welding process) that assures 
smooth flow and guarantees water tight- 
ness. You have your choice of Heltzel’s 
patented tubular valves—with or without 
rotary vane feed. The rugged wide flange, 
flare-leg supports that mean extra rigidity 
and truck room! All connections are out 
in the open, easily accessible for fast, 
easy erection or dismantling. 

Select your capacity—from 250 BBls 
to 670 BBls—portable recirculators up to 
1000 BBls each. Choose your batcher- 
manual, semi- or fully automatic from 
16 to 60 cubic feet including the out- 
standing Heltzel Twin Batcher designed 
for high production paving operations. 
Plants available with “unitized construc- 
tion” — factory assembled in units for 
even faster erection and dismantling. 

Whatever your needs you will want to 
get all the facts on this exceptional offer 
before you buy. Contact your Heltzel 
representative—or write direct. 


THE HELTZEL STEEL FORM AND IRON CO., 418 THOMAS RD., WARREN, OHIO 
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Kinnear 


Steel 
Rolling 
Doors 


Whether your door needs are 
standard or special, Kinnear 
Rolling Doors ‘offer you more 
efficiency more different ways 
than any other type of door. For 
example, the coiling upward 
action of Kinnear’s interlocking 
steel curtain can be applied: 


. Mounted on inside wall; coils overhead. 

. On outside wall; leaves ceiling clear. 

. Sloping doorway (chutes, hoppers, etc.). 

. Hood under lintel or concealed in wall. 

. Hood above lintel or on top of wall. 

. Hood above roof or upper floor level. 

. Inverted mounting (coil below door sill). 

. Kinnear Rolling Doors (automatic fire 
type) on both sides of wall for maximum 
fire protection. 

. Horizontal mounting (openings for ob- 

servatory, ventilator or similar eqpt.). 


con OW B&B WwW 


In every installation, Kinnear 
Rolling Doors open out of the 
way ...need no usable space for 
either storage or operation... 
give extra protection against fire, 
theft, wind, weather or vandalism. 
Extra heavy galvanizing assures 
corrosion-free durability. Built 
any size. Motor or manual opera- 
tion. Write for full information! 


ROLLING DOORS 
Saving Ways in Doorways 
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INSIDE OUTSIDE SLOPING 


TOP OF 
WALL 


UNDER 


LINTEL upper floor 


7 9 


DOUBLE HORIZONTAL 


INVERTED (fire doors) 


The KINNEAR Mfg. Co. 


FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 


Offices and Agents in All Principal Cities 


ON ROOF or 


1742 Yosemite Ave., San Francisco 24, Calif. 


DECEASED 


John Anderson (M. ’39), age 78, who 
retired early this year as head of the 
civil engineering department at The Cit- 
adel, Charleston, S. C., died Feb- 
ruary 17. Colonel Anderson was a mem- 
ber of The Citadel faculty for 38 years, 
and had been head of the department 
since 1955. During his long tenure with 
The Citadel he was influential in placing 
its civil engineering department on the 
approved list of the Engineering Coun- 
cil for Professional Development. Colo- 
nel Anderson was educated at the Uni- 
versity of Glasgow Royal Technical 
College. 


George Baum (M. '06), age 88, former 
president of Adam Cook’s Sons Ine., 
Linden, N. J., died recently. Mr. Baum 
became connected with the company in 
1906. Earlier in his career he was super- 
intendent in charge of construction for 
the Ontario Power Company in Clifton, 
Canada, and worked on the Bull Sluice 
Dam, Roswell, Ga. Mr. Baum graduated 
from Rensselaer Polytechnic Institute 
in 1891 with a civil engineering degree. 


Charles Beverly Benson (M. ’40), age 
61, consulting engineer on railroad prob- 
lems for the New York Public Service 
Commission, New York City, died in 
a White Plains hospital on April 2. He 
lived in Hartsdale, N. Y. Mr. Benson 
became connected with the Publie Serv- 
ice Commission in 1941 as a statistics 
and research engineer, and later became 
principal statistics engineer. In the field 
of railroad safety, he was responsible 
for the installation of an _ electronic 
speed control system on the Long Island 
Railroad. Earlier in his career he had 
been an instructor in mechanics and 
hydraulics at Cornell University and 
assistant professor of civil engineering 
at Purdue University. Mr. Benson was 
educated at Cornell and Columbia 
universities. 


Franklin Jackson Blythe (M. ’51), 
age 68. president of the Blythe Bros. 
Construction Company of Charlotte, 
N. C., died there on March 7. For 35 
vears Mr. Blythe headed the construc- 
tion company bearing his name which 
he and his brother formed in 1921. 
During World War II he won govern- 
ment citations for building military in- 
stallations all over the world. He headed 
the construction group that built the 
Marine Base at Camp Lejeune. Active 
also in politics since 1949, Mr. Blythe 
was state senator from Mecklenburg 
County until illness forced his retire- 
ment in February. He attended the 
University of North Carolina. 


John Henry Bond, Jr. (M. ’52), age 
28, assistant foreman of the Bethlehem 
Steel’s Pottstown plant, Pottstown, Pa., 


(Continued on page 106) 
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The answer to lower roadbuilding costs... 


The right machine ee 
at the right stage r= 


00 
BROS SELF-PROPELLED ROLLER D fe 
Sealcoat, surface and subbase compaction Cc © 
work accomplished in fastest time possible 
with the BROS SP-54 roller. Infinite speed r 


Bituminous 


range from 0 to 18 MPH, both forward and 
reverse; torque converter drive; full oscilla- 
tion of ALL wheel pairs; positive chain drives 
to both rear wheel pairs; engine, gasoline (or 
diesel) produces 50 usable horsepower at 
2000 RPM; smooth automotive-type hy- 
draulic steering. 


BROS ROTO-MIXER 


In-place mixing and blending of surface, sub- 
base and subgrade materials to 12” depth 
with heavy duty BROS Roto-Mixer. Solid 
steel rotor shaft; positive equally loaded 
chain drives to both ends of shaft; simplified 
split-sleeve type tool plates. Hood and rotor 
each power hydraulically controlled. 


BROS PREPARATOR 


In-place reduction of subbase aggregates from 
over-size pit or bank-run materials. Reduces 
up to 400 cu. yds. per hour to acceptable 
gradation percentages. Also prepares scarified 
asphalt materials to proper sizes for re-use. 


BROS TOW-TYPE ROLLERS 


For surface and subbase and shallow lift 
subgrade compaction. 9 and 13 ton capacities; 
¥%”" overlapping wide face tires for full cover- 
age; full oscillation of all wheels. Wobble- 
wheel* action adds side-to-side weaving mo- 
tion to knead out voids and material bridging. 


BROS ROLL-O-PACTOR 


35, 50 to 100-ton. Heavyweight champion for 
compacting subgrade, earthfills, airfields and 
dams in lifts up to 24”. 19° wheel oscillation. 
Tire pressures up to 150 psi. Heavy duty 
wheel assembly and bearings. 


BROS TAMPING ROLLERS 


For subgrade and embankment constructions 
of non-granular soils. Capacities range from 
133 to 725 psi foot pressures. Sheepsfoot and 
Diamondfoot. Large tamping face and relief 
shank design provide maximum compaction 
pressure with the least drag when rolling at 
all depths. Get full information and specifi- 
cations on any of these machines from your 
nearest BROS Distributor or write us. 

*Patented and copyrighted by BROS Incorporated. 


Road Machinery Division 
B S BROS Incorporated 

1057 Tenth Ave. S.E. 
Minneapolis 14, Minnesota 
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3-SHIFT SCHEDULE SPEEDS 
FOUNDATION FOR JORDAN MARSH 


1. EXISTING STORE UNDERPINNED AND BRACED. STREET BRACING DOES NOT SHOW IN THIS PICTURE, 


MINIMUM DEPTH OF CUT 30 FT. 


AREA 125 x 180 FT. 


Project: Rebuilding Jordan Marsh, Boston Department Store, a section at a time. 
General Contractor: Vappi & Co., Inc., Cambridge, Mass. 
Architects: Perry, Shaw & Hepburn—Kehoe and Dean, Boston. 


Engineer: Maurice A. Reidy, Boston. 


This job is being done in separate sec- 
tions, so that Jordan Marsh can con- 
tinue business during construction. 
Shown here is the foundation for 
Section III, handled (as were the 
others) by Spencer, White & Prentis. 
Since completion was desired in time 


PENCE: 


CATALOGUE ON REQUEST 


for the store’s holiday-selling season, 
our men and machines worked round- 
the-clock for 3 months to excavate and 
pour mat on schedule. Photo shows the 
methods used to prevent movement of 
adjacent buildings and streets. 


FOUNDATIONS - PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES | 


10 EAST 40th STREET, NEW YORK 16, N.Y. 
DETROIT: 2033 PARK AVE. + CHICAGO: 228 NORTH LaSALLE ST. - WASHINGTON, D. C.: TOWER BLDG. 
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Deceased 
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died in Philadelphia on February 12. 
Mr. Bond joined Bethlehem Steel in 
1953 when he completed the Company’s 
,oop Course. Earlier he served two 
vears on the Korean front with the 
Army Corps of Engineers. He was grad- 
uated from Lehigh University in 1950, 
and received an M.A. degree from the 
University in 1951. 


Robert Wesley Briggs (M. ’22), age 
69, consulting engineer of New Rochelle, 
N. Y., died at his home in Rye on 
April 5. A member of the consulting 
firm of Briggs, Blitman & Posner, 
which he organized in 1951, Mr. Briggs 
was designer of part of the $50 million 
New England Thruway. For nearly forty 
years Mr. Briggs was connected with 
the New York Central Railroad on the 
design of viaducts and other structures. 
He had also been associate professor 
of civil engineering at Columbia Uni- 
versity and served as consulting en- 
gineer for the City of New Rochelle. 


Arthur Henry Emerson (M. '36), age 
71, for the past 28 vears vice-president 


| of the consulting firm of William T. 


‘ield Engineers, Inc., Watertown, N. Y., 
lied recently. At one time Mr. Emerson 
vorked on the preliminary surveys and 
studies for the Thousand Islands Bridge 
Project. He received his B.S. and C.E. 
degrees from Clarkson College of Tech- 
nology, Potsdam, N. Y. 


William Granville Gove (M. ’10), age 
83, who from 1905 until his retirement 
in 1944 was assistant general super- 
intendent of the New York City Board 
of Transportation, died in St. Peters- 
ourg, Fla., on April 9. Earlier he served 
he New York City Transit system as 
issistant mechanical engineer, and as 
superintendent of equipment. He had 
een president of the American Electri- 
‘al Railway Engineering Association and 
the New York Railway Club. Mr. Gove 
was educated at the Cincinnati Tech- 
nical School (now the University of 
Cincinnati). 


Wallace Greenalch (A.M. '99), age 
87, retired consulting engineer of Troy, 
N. Y., died recently. For many years 
he was deputy city engineer, superin- 
tendent and engineer of water works, 
and commissioner of public works for Al- 
bany, N. Y. While there he worked on 
the construction of Indian Lake Dam in 
the Adirondacks. Later in his career he 
joined the Foundation Company of New 
York City, as chief engineer of im- 
provements on water supply and sew- 
erage in Lima, Peru. He was graduated 
from Rensselaer Polytechnic Institute 
in 1893. 


Peter Leo Hein (M. 38), age 73, re- 
tired consulting engineer for the Public 
Buildings Administration, Washington, 
D. C., died there January 27. Mr. Hein 

(Continued on page 108) 


June 1957 * CIVIL ENGINEERING 


; ANOTHER PROBLEM 
SOLVED BY 
WHIT 
i | 
| | 
@F GANADA: 700 BAY ST., TORONTO * 2052 ST. GATHERINE ST. WEST, MONTREAL 


PENNSYLVANIA: Laykold® Asphaltic 
Concrete solves a tough paving problem on 
the Liberty Bridge, a major approach to 
downtown Pittsburgh. (When it comes to 
pavements, bridges are notoriously “bad 
actors” because expansion and contraction 
of the deck result in an unusual degree of 
movement under the surfacing). Based on 
previous use of Laykold Asphaltic Concrete, 
Department of Public Work officials for 
Allegheny County knew that this material 
retained an extra measure of resilience after 
placement and compaction, with no decrease 
in load-bearing value. 

Mixed with slag aggregate, a 120 lb. 
“LAC” binder course and a 100 Ib. “LAC” 
surface course were placed over an area of 
some 32,000 sq. yds. Trumbull Construction 
& Asphalt Company of Pittsburgh did the 
work. American Bitumuls & Asphalt Com- 
pany supplied the asphalt and the Laykold 
Tempering Fluid. 

Results to date: excellent service; no 
pavement failures. 


Nationwide service on Bitumuls & Asphalt for 
every paving need...all from one source! 


BER Y TUN NE LS 


CALIFORNIA: Across the nation, on the 
Pacific Coast, the State of California De- 
partment of Highways let a_half-million- 
dollar contract for re-surfacing 41 miles of 
U. S. Highway 99 to the Schroeder Com- 
pany, of Sun Valley, California. For this 
job, American Bitumuls & Asphalt Company 
supplied: 1,700 tons of Air Refined Asphalt; 
3,500 tons of Paving Asphalt; 140,000 gal- 
lons of Bitumuls® Emulsified Asphalt. 


LOUISIANA: While “down 
South,” on the construction 
of a road for private industry 
at Grand Isle, La., American 
Bitumuls& Asphalt Company 
supplied Bitumuls Emulsi- 
fied Asphalt for 20,000 sq. 
yds. of 3-course surface treat- 
ment work on which clam 
shells were used as aggregate. 
As cover aggregate, shell pro- 
duces a long-wearing surface. 


Whenever ... and wherever... your 
paving job calls for asphalt or asphal- 
tic products, call our office nearest you. 
That's your single source for all your 
asphalt requirements. 


American Bitumuls 
& Asphalt Company 


Mobile, Ala. San Juan 23, P.R. Tucson, Ariz. 
Inglewood, Calif. Oakland 1, Calif. Portland 7, Ore. 
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200 Bush St., San Francisco 20, Calif. Perth Amboy, N. J. 
Baltimore 3,Md. St. Louis 17, Mo. Cincinnati 38, Ohio 
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Rayonier Plant, Jesup, Ga. Engineers and constructors: Ebasco Services, Incorporated 


Vibroflotation’ 


presettled sandy surface from 7” to 13” 
over the entire foundation area of 
175,300 sq. ft. at Rayonier Plant. The 
depth of compaction was 16 to 20 feet. 


The subsequent foundation settlement, even under 
the heaviest dynamic loads, was less than th of an 
inch. Soil compaction by Vibroflotation was first 
used at Jesup in 1952. Because of the good results of 
this rapid and economical foun- 
dation solution, it was used again 
for expansion at this plant in 1956. 


The most recent addition at Jesup 
involved compaction of 1,777,000 
cubic feet to a minimum relative 
density of 70% and an additional 
631,000 cubic feet at a minimum 
density of 85%. This work re- 
quired 3212 Vibroflotation com- 
pactions and was completed in 


Vibroflotation in action at Jesup. Approx- e 
imately 1,000 cubic feet of loose granular six months. 
soil was compacted by a single vibrofiot 

penetration to a depth of 20’. 


Write for Booklet 


Deep Foundations » Dams 
Bridges Airports Tunnels 
Commercial Foundations ae 
ATlantic 1-2500 
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became connected with the Administra- 
tion in 1934 and remained with it until 
his retirement in 1954. Earlier in his 
career he had been a partner in the 
firm of Lieberman and Hein, consulting 
engineers, Chicago, Ill. Mr. Hein re- 
ceived a BS. degree in civil engineer- 
ing from Armour Institute of Tech- 
nology. 


Seward D. Hendricks (A.M. '13), age 
73, retired executive of the Electro 
Metallurgical Company, Niagara Falls, 
N. Y., died there March 6. Mr. Hen- 
dricks joined the company in 1918 and 
remained with it until his retirement 
in 1949. During his long tenure he 
served as superintendent in charge of 
special alloys, assistant general super- 
intendent of the Niagara Falls plant, 
and assistant to the works manager. 
Earlier he was connected with the Em- 
pire Engineering Corp. as contract en- 
gineer, working on the construction of 
the Erie Basin Barge Canal Terminal, 
Buffalo, N. Y. He was graduated from 
Union College in 1910. 


Arthur Albert Johnson (M. ’19), age 
81, retired civil engineer, died recently 
in St. Petersburg, Fla., where he had 
lived for the past six years. Mr. John- 
son’s long career included work as as- 
sociate engineer for the Corps of En- 
gineers in New York City, and as as- 
sistant general manager of the Norfolk 
Creosoting Company, Norfolk, Va. His 
interest in corrosion led him to a 
study of shipworms, and one—the 
Teredo Johnsoni—was named for him. 
Mr. Johnson was in Europe with the 
American Relief Administration after 
World War I. He was a graduate of 
Butler College (now University). 


Rudolph F. Kelker Jr. (M. ’20), age 
81, nationally known transportation au- 
thority, died on April 18 in San Mateo. 
Calif., where he had lived since his 
retirement ten years ago. While Major 
Kelker made traffic studies for several 
large cities, including New York, Balti- 
more, St. Louis, and Los Angeles, he 
was most prominently identified with 
Chicago transportation developments. 
As consultant to the city for more than 
twenty years, he prepared two major 
reports that established the basis for 
the program of the Chicago Transit 
Authority. For ten years he was also 
senior partner in the Chicago consulting 
firm of Kelker, De Leuw & Company, 
which he organized in 1919. He was a 
graduate of Pennsylvania State College, 
and a veteran of World War I. 


Raymond Brown Kittredge (M. ’26), 
age 70, professor of transportation en- 
gineering at the State University of 
Iowa, Iowa City, died recently. He was 
an alumnus of the University of Maine 
and taught there briefly before going 


(Continued on page 110) 
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for minimum depth 


STRONG...for heavy loads 


reinforced concrete pipe 
for culverts and sewers 


Elliptical LO-HED Pipe carries a greater flow 

than its round equivalent in a shallower ditch— 
has the strength to support tremendous loads. 

It is easier to lay, to grade and line. LO-HED Pipe 
features smooth walls and tight joints for 
maximum hydraulic capacity with less build-up of 
debris in the invert, even under low-flow conditions. 
Write for free brochure containing hydraulic 
characteristics and discharge diagrams on a full 
range of sizes for nearly all culvert and 

drainage installations. 


Our technical staff will be pleased FLAT-BASE PIPE 


to assist you with your pipe problems. Other uses for under-highway pipe 
are provided by Flat-Base ...as an 


underpass for pedestrians, cattle and 
conveyances—as utility galleries or 
industrial tunnels. Write today for 
illustrated literature. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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to the State University of Iowa in 1912. 
: He had been professor of transporta- 
tion since 1925. 


end — Hans Kramer (M. 734), age 63, Briga- 
dier General, U.S. Army (retired) and 
‘a TESTs mee consulting engineer of San Francisco, 
®Esuirs * died in February. His home was in San 

: Mateo, Calif. He was educated at the 
University of Michigan and the U.S. 
Military Academy at West Point. As 
holder of the Society’s Freeman Fellow- 
ship in 1930 and 1931, he studied at the 
University of Dresden, where re- 
ceived his engineering doctorate in 1932. 
General Kramer’s distinguished Army 
career included assignments as assistant 
district engineer at Philadelphia, Mem- 
phis, and Conchas Dam, N. Mex., and 
two important assignments in the Pan- 
ama Canal Zone. In private practice 
since 1946, he was a member of the 


| 
Board of Consultants for the Panama 
A A UALS _ Canal and government representative 
on the Colorado-Kansas-Arkansas River 


Compact Commission. In his early 


| career he taught military science at 
| California Institute of Technology. 


John Aloysius Lahmer (M. 08), age 

| 83, retired senior assistant engineer for 

We have prepared, in conjunction with various testing companies, a series the Missouri Pacific Railroad St. Louis, 
of factual, technical reports on the subject of waterstops. These Technical | Mo., died March 9. Mr. Lahmer was 


eports ¢ y asp q jo esign an his retirement. Earlier he was connected 


should prove to be a valuable addition to your design files. Although Pere eg oot City Southern Railway 


these reports are strictly technical information and not sales catalogs, Company at Kansas City, Mo., where 
they conclusively prove that DURAJOINT and DURASEAL PVC Water- | he was principal assistant engineer. 

stops are the only waterstops on the market that will produce a practically =: 2-7 2 ee) 
100% watertight joint. Check the coupon below for your free copies of setised wallreed enscetive of Geeenville. 


these Technical Reports. Why not mail it now while you are still Pa., died in a hospital in Coral Gables, 
thinking about it? Fla., on March 10. From 1900 until his 
retirement in 1948 Mr. Layng was with 


DURAJOINT TECH-TIPS the Bessemer and Lake Erie Railroad 
; ‘ : Company, which he served for many 
...a series of Technical Data Sheets that contain 
complete information on the design, handling, splic- years as vice-president and chief en- 
ing, installation and structural recommendations on gineer. Mr. Layng was active in many 
the application of DURAJOINT and DURASEAL professional societies, including the 
Waterstops. Send coupon today for your free set of American Railway Engineering Associa- 
DURAJOINT ‘“‘Tech-Tips.”” tion which he served as president in 
| 1944-1945. He was a graduate of the 
NATIONAL DISTRIBUTION Western University of Pennsylvania 
“DURAJOINT” enjoys national distribution through (now the University of Pittsburgh). 
the distributors of Tecon Inc. in the 11 western states 
and W. R. Meadows, Inc. in the 37 states of the Laurence Edward Martin (A.M. ’26), 
mid-western, southern and eastern portions of the | age 61, manufacturer’s agent for the 
United States. | Young and Greenawalt Company, East 
Chicago, Ind., and the Manwaring Ma- 
| chine Company of Indianapolis, died 
RAJOI NT TECHNICAL INFORMATION recently. Mr. Martin had been con- 
U ; i nected with Carles W. Cole and Sons, 
Carbondale, Ill., as drainage engineer 
ULL AVENUE - AURORA, ILLINOIS and personnel director on the construc- 
tion of the Illinois Ordnance Plant. Mr. 


Martin graduated from Purdue Univer- 
sity in 1922. 


| Please send me, without obligation, the following: 


TECHNICAL REPORT NO. 1... How Cross 
Section Design Affects Bonding to the Concrete. 
TECHNICAL REPORT NO. 2...Tests and Meth- 


| John Russell Montague (M. °56), age 
| 
| 
| 
| 


TECHNICAL REPORT NO. 3... DURAJOINT 
65, engineering consultant for the Hy- 


Tests and Test Results by the U. S. Testing 
Company, Inc. dro-Electric Power Commission of On- 
tario, Toronto, Canada, died in January. 


TECHNICAL REPORT NO. 4... Hydrostatic 

Pressure Tests on DURAJOINT and other I 
Mr. Montague became connected with 
Ontario Hydro-Electric in 1922 as as- 


Waterstops. 
DURAJOINT “Tech-Tip” Series. STATE. 
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Free 
and 
Easy 


Operation 


with 
BUILDERS 
90° 
seating 
butterfly 
valves! 


In laboratory tests, a Builders Butterfly Valve was cycled over a quarter 
million times, and tested bubble-tight at 25 psi. This is equivalent to 
opening and closing a valve 12 times a day for over 55 years. Throughout 
this test, valve operation was easy at all times .. . no “freezing” whatso- 
ever was experienced. There was no sign of leakage at the gland and 
wear on shaft and bearings was negligible. 


@ 90° SEATING-—truly balanced valve @ Valve seats of natural rubber reinforced with 
requiring no operator torque to stainless steel securely bonded into the rubber. 
maintain closed position. Seat cemented and secured for stress-free, rug- 


@ Adjustable mechanical stops to ac- ged bonding to valve body. 
curately locate valve disc in open @ Adjustable two-way thrust bearings insure that 
and closed positions. valve disc is accurately centered. 


If water means money to you, your client, or your community, investigate bubble-tight AWWA 
Standard Builders Butterfly Valves . .. built by specialists in water and sewage works equip- 
ment for these particular services. 


Request Bulletin 650-L1B which fully describes 
these and other design features. Builders - 
Providence, Inc., 360 Harris Avenue, 
Providence 1, Rhode Island. 


Valve body 
showing rubber 
seat reinforced 
with stainless 
steel inserts 
and anchored 
firmly in 
position. 


©@BUILDERS-PROVIDENCE 


B-L-F INDUSTRIES 
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of our ed sistant project manager. He had been 


superintendent of construction for the 
Raymond Concrete Pile Company in 

New York and Montreal, and chief en- 
gineer in charge of engineering and 
estimating for D. G. Loomis & Sons, 
Montreal. Mr. Montague was graduated 
from the University of Toronto in 1914 
with a BS. degree. 


Chester Nelson Reitze (M. ’16), age 
73, president of the Superior Portland 
Cement Inc., Seattle, Wash., died re- 
cently. Mr. Reitze had been with Su- 
perior Portland Cement since 1925, for 
many years as vice-president and gen- 
eral manager. Earlier he was district 
engineer and Pacific Coast manager for 
the Portland Cement Association. He 
was graduated from Cornell University 
in 1905. 


Jesse Wyman Shuman (M. ’26), age 
82, secretary-treasurer of the Power En- 
gineering Company, Minneapolis, Minn.., 


~-e-FOR MAXIMUM | from 1904 until his retirement, died 
ee 


recently. Earlier in his career Mr. Shu- 


JOINT PROTECTION IN man was connected with the Edwin P. 

. Allis Company as local manager of their 
CONCRETE PAVEMENT branch office in Minneapolis. He re- 
ceived a B.S. degree from Massachusetts 
Institute of Technology. Mr. Shuman 


Para-Plastic requires little or no maintenance! | v2, author of numerous papers in 


ASCE Transactions and other technical 
journals. 
Para-Plastic is the original hot-poured rubberized asphalt joint 
sealing compound that forms a resilient, adhesive and effective seal 
Alex Alexander Sirel (A.M. ’52), age 
which maintains bond at sub-zero temperatures. Para Plastic has 
unique characteristics of adhesion and cohesion that make it the for the Engineering 
most efficient joint sealer available today. Unaffected by extremes of Structures Division 
temperatures, Para-Plastic insures a moisture-tight seal of expan- 
sion, contraction and dummy joints in concrete pavement. Hot | roads, Chicago, IIL, 
Poured Para-Plastic meets Federal Specifications SS-S-164, CAA died in Santa Bar- 
bara, Calif., on 
Spec. P-605, ASTM D 1190 52T, and many 


for the bridge de- 
PERFECT SEAL FOR YEARS partment of the Chi- 
cago & Northwest- 
Drawings at right illustrate the unique ee By | ern Railway Com- 


isti i int | pany. Mr. Sirel was a graduate of the 


during extremes of temperatures. The F warm weather temperatures. 
compound remains plastic at sub-zero tem- | 

peratures and changes only slightly in | Austin Teacher (M. 8), ace 
hardness and viscosity during higher tem- | 84, consulting engineer and _ specialist 
peratures. Servicised technicians are avail- : are in building design and construction, 
tions of a specific nature. Ask for details. : * Tea to 1929, Mr. Tucker was design and 
Joints opened in contracting engineer on a number of 
reinforced concrete installations. Later 
| he was consulting and designing en- 


isto | gineer for such notable projects as the 
ES | Herald-Traveler plant in Boston, the 
wey 4 U. 8. Post Office in Portland Me., and 


CORPORATION the Court House in Ellsworth, Me. He 


| was a graduate of the Massachusetts 
6051 WEST 65th STREET » CHICAGO 38, ILLINOIS” meet Technology. 


Alex A. Sirel 
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MONOTUBE 
PILE DATA 


TYPE PILE—YN 

TIP DIAMETER—8 inches 
BUTT DIAMETER—16 iriches 
GAUGE— #7 

AVERAGE LENGTH—64 feet 
DESIGN LOADING—40 tons 


OWNER: Baltimore & Ohio 
Railroad Co., Baltimore, 
Maryland 

ENGINEERS: Engineering De- 
partment, Baltimore & Ohio 
Railroad Co. 


DESIGN ECONOMY plus CONFIDENCE with Monotube piles . . . 
a sizable saving over conventional pier design, yet complete con- 
formity with railroad specifications. That’s the record of these 
Monotube piles used by the Baltimore & Ohio Railroad at West- 
port, Maryland. 

Tapered, fluted Monotube piles are available in lengths, diam- 
eters and gauges to meet every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for complete information. 
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RECENT 
BOOKS 


(Added to the Engineering Societies 
Library) 


Bemessungsverfahren Fur Verbundtrager 

In this book Giinter Utescher presents a sys- 
tematic method of determining correct cross 
sections for composite beams (concrete and 
steel), taking into consideration creep and 
shrinkage. The design is based on the German 
standards for such construction, including pre- 
stressed concrete, and design tables are append- 
ed for standard and wide-flange I beams. (1956, 


Springer-Verlag, Berlin, Germany. 39 pp., 24 


plates. DM 12.00.) 


Bridging The Years 


A historical background by Charles M. Norrie 
of British civil engineering from the early 18th 
century to our present time, with accounts of 
great engineers and their accomplishments and 
influences upon society. The chapters include 
the development of the industrial age 1700-1825, 
the railway era 1825-1914, notable British civil 
engineering works 1825-1914, and the trend of 
events after 1914. A chronological listing of 
events and the men associated with them is pro- 
vided in an appendix. (1956, St. Martin’s Press, 
Inc., 103 Park Avenue, New York 17, N. Y. 
212 pp., bound. $5.00.) 


Building an Engineering Career 
Third Edition, 1957 


This is a text by Clement C. Williams and 
Erich A. Farber for an orientation course. The 


ALWAYS-READY 
GUARDIAN OF LIFE 
AND PROPERTY 


COMPRESSION TYPE 


FIRE 


Above: Standard Model. 
Below: Traffic Model. 


HYDRANT 


Although an M & H Fire Hydrant 
may stand idle for years, without a 
moment's notice it functions perfectly. 
Its simple rugged design and careful 
manufacture from highest quality 


materials is the reason. 


Large diameter, unobstructed water- 
way gives high flow efficiency when 
large volume of water is needed to 
fight fire. All operating parts are 
bronze or bronze bushed. Furnished 
either in accordance with A. W. W. A. 
specifications or Underwriters and 
Factory Mutuals approved; also either 
standard model, traffic model or flush 
type. For complete information, address 


M:.H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


varied subject matter includes achievements in 
various fields of engineering; efficient study 
methods; and the nature of engineering think- 
ing. For an overall view, a history of the en- 
gineering profession from the Egyptians to our 
twentieth century technology is presented, to- 
gether with its ethics and cultural ideas. (Mc- 
Graw-Hill Book Company, Inc., 330 West 42nd 
Street, New York 36, N. Y., 299 pp. $4.75.) 


Building Cost Manual 


This manual provides tabulated data contrib- 
uted by more than 150 architects, engineers, 
builders, and manufacturers all over the U. S. 
Parts I and II give brief introductory informa- 
tion on cost data and their use, regional varia- 
tions, and cubing instructions. In Part III 150 
classified building types are illustrated photo- 
graphically, ‘each accompanied by a tabulation of 
structural elements and materials, mechanical 
equipment, and base costs. Photographic depic- 
tions of many older types are included with 
code numbers showing the nearest modern equiv- 
alent in each case for determining present re- 
placement costs. Prepared under the direction of 
The Joint Committee on Building Costs, Ameri- 
can Institute of Architects, Chicago Chapter and 
the Chicago Real Estate Board. (John Wiley 
and Sons, Inc., 440 Fourth Avenue, New York 
16, N. Y. 1957, 367 pp., bound. $15.00.) 


Calculas Refresher For Technical Men 


This refresher course by A. A. Klaf, gives a 
clear review of the subject by a simplified ques- 
tion and answer method. Altogether 542 prob- 
lems are presented and solved. Included are lim- 
its, inverse functions, geometrical meaning of a 
differentiation, types of growth, exponential and 
logarithmical functions, partial differentiation, 
mean value, limits and areas and volumes by 
integration, center of gravity, moment of inertia, 
introduction to differential equations. There are 
36 pages of formulas and tables and 182 figures. 
(Dover Publications, Inc., New York, 431 pp., 
$1.95.) 


Clays and Clay Minerals 


This conference—sponsored by the National 
Research Council and Pennsylvania State Uni- 
versity—brought together engineers and_scien- 
tists from such fields as soil mechanics, ceramics, 
mineralogy, and geology. The papers included 
in full in this volume deal with a wide range of 
subjects in these fields as well as in the fields of 
crystallography, soil physics, colloid chemistry, 
etc. Seven of the papers are reports from scien- 
tists from overseas on activities in clay min- 
eralogy and technology outside the United 
States. (Proceedings of the Fourth National 
Conference, University Park, Pa., October 1955. 
National Research Council, Washington 25, 
D. C., 1956. Publication 456, 444 pp. Price not 
given.) 


Collected Works of Theodore von Karman 
4 Volumes 


A tribute to Theodore von Karman on his sev- 
entieth birthday, these volumes contain his 
works published from 1902-1952. Dr. von Kar- 
man's early papers on the buckling of columns, 
the theory of plastic flow, strength theories, 
mechanism of fluid resistance, laminar and 
turbulent friction, stability of laminar flow, and 
theory of turbulence are all included, Dr. von 
Karman has contributed to applied mathema- 
tics, physics, strength of materials, stress an- 
alysis, theory of elasticity, monocoque struc- 
tures, vibrations, mechanics of fluids, turbulence, 
aerodynamics of aircraft and heat transfer. 
(Butterworths Scientific Publications, London, 
England, 1957. American Edition Published by 
Academic Press, Inc., 111 Fifth Avenue, New 
York 3, N. Y. $40.00.) 


Dams For Hydroelectric Power In Italy 


These six massive volumes contain descrip- 
tions, in English, of over one-hundred eighty 
dams in Italy and in neighboring areas ceded 
after the second world war. The descriptions in- 


(Continued on page 116) 
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NOW... . Get better 
control of concrete set 
during warm weather 


Construction progress photographs of 
Key West High School, Key West, 
Florida. 

Architect: Wm, H. Merriam, Miami 
Contractor: L. W. Ross, Miami 


This economical and efficient admixture retards the initial 
set of concrete and mortars! It gives you effective job control 
in designing, mixing, placing, and finishing concrete over a 
wide range of job conditions. In addition, you get these 
important results at low cost: 

1. Greater ultimate strength—Up to 40% higher ultimate 
strength! 

2. Superior workability of mixes—Gives you more time for 
placing, screeding, finishing! 

3. Better finishes—Denser surfaces are available because 
Sonotard permits greater facility in tooling, floating and 
troweling! 

4. Savings in materials—Greater strengths permit extension 
of aggregates, or reduction of cement up to 15%, without 
sacrificing strength or workability! 

. Greater resistance to moisture migration—Permeability is 

reduced 25% to 40%! 

Sounder concrete and mortar—Reduces bleeding and seg- 

regation! 


nN 
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use SONOTARD 


For further information on SONOTARD simply fill in the 
coupon below! 


Sane born 


For over 50 years manufacturers of quality building products. Makers of 
LAPIDOLITH CONCRETE HARDENER + COLORCOAT + HYDROCIDE 
DAMPPROOFINGS 


MAIL COUPON 


FOR MORE FACTS 


L. SONNEBORN SONS, INC. 
Building Products Division—Dept. C6 
404 Fourth Ave., New York 16, N. Y. 
Gentlemen: 

We are interested in further information on SONOTARD for 
better control of concrete and mortar mixes. 


O Engineer O Architect O Contractor 
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WANTED 


contracts 
for 
sub-surface 
investigation 
for 

the 
highways 


of tomorrow 


We want them because we can 
do them...and do them right. 
We can give you complete and 
accurate soil samples and rock 
cores. They will provide you 
with the basic information 
needed for good highway de- 
sign. The highways of tomorrow 
will be only as good as you 
design them today, based 
upon accurate sub-surface 
information. 


The reasons for you to call us in: 
We have highly trained crews 


representing the tops in expe- 
rience, dependability and 
resourcefulness; the best in 
supervision by dependable 
foremen; modern “field-tested”’ 
equipment of the proper type. 


Make your job the best. Your 
highways will last longer and 
stand up better when properly 
designed. To be sure they are, 
you need us. Call, write or wire 
today. Crews and adequate 
equipment are located through- 
out the United States. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 


BRANCH OFFICES: NEW YORK « PHILADELPHIA © PITTSBURGH * ATLANTA 
GRAND JUNCTION, COLORADO*+BUCHANS, NEWFOUNDLAND 
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Recent Books 
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clude data on construction principles and meth- 
ods, the geology of the sites, and the behavior 
of the dams during operation. Maps, photo- 
graphs, scale drawings, and sectionals illustrate 
the descriptions. The first volume of the set, not 
yet published in English, will contam technical 
data on various subjects connected with the 
planning and construction of dams in Italy. 
(Published 1952-1953 by the Associazione Na- 
zionale Imprese Distributrici Di Energia Elect- 
trica, Milan, Italy. Volumes 2-7, bound. Price not 
given.) 


Engineering And Technical Handbook 


This concise handbook by D. C. McNeese and 
A. L. Hoag is divided in five parts: basic for- 
mulas and fundamentals which may be applied 
to both engineering and physics; general infor- 
mation such as atomic weights and constants of 
the elements, strength of materials, coefficients 
of friction, and kinetic viscosity of various 
fluids; an alphabetical listing of units with 
their equivalents; mathematical computations 
ranging from arithmetic to integral calculus with 
illustrative examples; and the mathematical ta- 
bles generally used in engineering and _ allied 
fields, (Prentice-Hall, Inc., Englewood Cliffs, 
N. J. 1957, 376 pp., bound. $6.00.) 


Highway Research Board Proceedings 
Thirty-Fifth Annual Meeting, January 
1956. 


The more than fifty papers in these proceed - 
ings are grouped by the various departments of 
the Board: Economics, Finance, and Administra- 
tion; Design; Materials and Construction; 
Maintenance; Traffic and Operations; and Soils, 
Geology, and Foundations. A wide range of 
topics in these areas is discussed in the in- 
dividual papers—financial planning, design of 
semi-flexible pavements, the strength of bitumi- 
nous mixtures, bridge maintenance, television in 
traffic control, vibratory cutting of soils, etc. 
Edited by F. Burggraf and E. M. Ward. 
(National Research Council, 2101 Constitution 
Avenue, N. W., Washington 25, D. C. 1956, 
840 pp., bound. Price not given.) 


A History Of Technology, Vol. 2 


The Mediterranean Civilizations and the 
Middle Ages. 


This is the second volume of a series of five 
which will cover the development of technology 
from the Old Stone Age to the later 19th cen- 
tury. The first volume, already published, was 
from early times to the fall of ancient empires 
c.500 B.C. The present one covers the Mediter- 
ranean civilizations and the Middle Ages. Only 
the technology of Europe is dealt with, and the 
concern is mainly with the development of proc- 
esses, techniques and devices rather than with 
social and economic implications. The range of 
subjects includes all those activities which pro- 
vide for material needs: mining, quarrying, me- 
tallurgy, agriculture, leather, textiles, ceramics, 
glass, building construction, transportation, metal 
work, machinery, power, hydraulic engineering 
and sanitation. Six hundred ninety-five illustra- 
tions including maps and diagrams and an ad- 


(Continued on page 118) 


Library Services 
Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepares bibliographies, maintains 
search and translations services, and can 
supply photoprint or microfilm copies of 
any items in its collection. Address in- 
quiries to Ralph H. Phelps, Director, 
Engineering Societies Library, 29 West 
39th Street, New York 18, N. Y. 
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Hot Weather Concreting 
Easy... 


... when you control your setting time with Plastiment retarding 
densifier. 

Plastiment is designed specifically to help you increase uniformity 
and overcome difficulties in concrete construction. 


It does this because it can be added in varying proportions depend- 
ing on temperature. 


Liquid or Powder 


Above 85°F 4 fl. oz. 1 lb. per bag of cement 
85° to 65°F 3 fl. oz. % |b. per bag of cement 
Below 65°F 2 fl. oz. ¥ lb. per bag of cement 


An increased proportion may be added at very high temperatures or 
where extra retardation or an unusually high strength is required. 


Contr You will like the easy placeability of low slump mixes, 
Mr. actor: the clear water bleeding which is helpful in summertime 


finishing, and the improved finish of formed surfaces. 


neer: You will like the higher cylinder strengths, the increased 
Mr. Engi * bond to steel, the reduction in cracking, and the uniform 
concrete quality at all seasons of the year. 


M 0 You will like the reduced maintenance costs that result 

from a high quality concrete job. You will like its resist- 
ance to water, abrasion and cracking. 


Let Plastiment work for you. Write or call today for, 
information. 


SIKA Chemical Corporation, Passaic, New Jersey 


DISTRICT OFFICES: BOSTON * CHICAGO © DALLAS * DETROIT * PHILADELPHIA * PITTSBURGH « SALT 
LAKE CITY * WASHINGTON, D, C. © DEALERS IN PRINCIPAL CITIES — AFFILIATES AROUND THE WORLD 
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ditional 44 plates are provided. Literature 
sources are found at the end of each chapter, 
and personal and place name indexes are ap- 
pended. Edited by Charles Singer and others. 
(Oxtord University Press, 114 Fifth Avenue, New 
York 11, N. Y. 1956, 802 pp., bound. $26.90.) 
Mathematics And Computers 


A general introduction to computation methods 
and devices, intended to give to the non-spe- 
cialist an understanding of basie concepts. Types 
of problems solved by computers, components 
and logical design of digital computers, analog 
computers and simulators, random numbers, nu- 
merical analysis, and applications are covered, 
(By .G. R. Stibitz and J. A. Larrivee, 1957, 
MeGraw-Hill Book Company, Inc., 330 West 
42nd Street, New York 36, N. Y. 228 pp., bound. 
$5.00.) 


Non-ASCE Meetings 


American Institute of Chemical En- 
gineers. Meeting at the Olympic Hotel 
in Seattle, Wash., June 9-12. Informa- 
tion from AIChE, 25 West 45th Street, 
New York 36, N. Y. 


American Institute of Electrical En- 
gineers. Summer general meeting at the 
Sheraton Mount Royal Hotel, Mont- 
real, Quebec, June 24-28. Information 
from Charles E. Woolgar, Northern 


FITS LIKE STEEL FABRICATED BY 


HAVEN-BUSCH 


Every piece fits perfectly . . . not 
a minute of lost erection time... 


Electric Co., Ltd., 150 Metropolitan 
Blvd., Lachine, P. Q., Canada. 


American Society for Engineering 
Education. Sixty-fifth annual meeting at 
Cornell University, Ithaca, N. Y., June 
17-21. Information from W. Leighton 
Collins, Secretary, ASEE, University of 
Illinois, Urbana, IIl. 


American Society of Mechanical En- 
gineers. Semiannual meeting at the 
Sheraton-Palace Hotel, San Francisco, 
Calif., June 9-14. Information from 
Kk. B. Anderson, Pacific Gas and Elec- 
tric Co., 245 Market Street, San Fran- 
cisco 5, Calif. 


American Society for Testing Materi- 
als. Annual meeting of ASTM at Chal- 
fonte-Haddon Hall, Atlantic City, N. J., 
June 16-21. Information from ASTM, 
1916 Race Street, Philadelphia 3, Pa. 


Concrete Reinforcing Steel Institute. 
Thirty-third annual meeting at the 
Greenbrier, White Sulphur Springs, 
W. Va., June 24-29. Information from 
H. C. Delzell, 38 South Dearborn Street, 
Chicago 8, IIl. 


Engineering Institute of Canada. Sev- 
enty-first annual general and professional 
meeting at the Banff Springs Hotel, 
Banff, Alberta, June 12-14. Information 
from the General Secretary, Engineering 
Institute of Canada, 2050 Mansfield 
Street, Montreal 2, Canada. 


Institute of Traffic Engineers. Meet- 
ing of Western Section at the Cosmo- 
politan Hotel, Denver, Colo., June 25- 
27. Information from John A. Bruce, 
City and County Building, Denver 2, 
Colo. 


International Association of Naviga- 
tion Congresses. Nineteenth Interna- 
tional IWavigation Congress in London, 
England, July 8-16. Information from 
Col. G. W. Carlson, Board of Engineers 


just like precision fabricated steel — & Bashers, Washington 36, 


by Haven-Busch. If you know steel 
construction, you know how much 
it means cost-wise to reduce on-the- 
job time and eliminate delays. 
You'll know, too, once you've tried 
it, that when you select Haven- 
Busch T-Chord* Longspan Joists, 
structural steel or miscellaneous 
building iron, the job will be done 
right and right on time. 


Radiological Safety Conference. At 
Canisius College, Buffalo, N. Y., June 
12-14. Information from Director of 
Public Relations, Canisius College, Buf- 
falo 8, N. Y. 


University of California. World Con- 
ference on Prestressed Concrete at the 
Fairmont Hotel, San Francisco, Calif., 
July 29-August 2. Information from the 
Department of Conferences and Special 
Activities, University Extension, Univer- 


“TA. Rag. sity of California, Berkeley 4, Calif. 


SINCE 1888 @© DESIGNERS @© FABRICATORS @ ERECTORS 


504 Front Ave., N.W., Grand Rapids, Michigan, Phone GL 9-4173 


Wire Reinforcement Institute Inc. 
Annual spring meeting at the Green- 
brier, White Sulphur Springs, W. Va., 
June 24 and 25. Information from Frank 
B. Brown, WRI, National Press Build- 
MISCELLANEOUS IRON ing, Washington 4, D. C. 


STRUCTURAL STEEL...T-CHORD LONGSPAN JOISTS... 
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Photographs 


(left) Laying initial course of 1-inch 
Texaco Sheet Asphalt on instrument 
runway of Houston International 
Airport. 


(center) Rubber-tired and tandem 
rollers were used to compact Sheet 
Asphalt course. 


(bottom) Constructing 3-inch coarse- 
graded Texaco Asphaltic Concrete 
binder course. 


One of the nation’s busiest air fields, Houston International 
Airport was confronted with the deterioration of 155,000 
square yards of rigid type pavement on runways and taxi- 
ways. How to provide this large area with durable, economical 
paving, while subjecting plane traffic to a minimum of in- 
convenience, was the problem. 

The answer was the construction of a heavy-duty plant- 
mixed Texaco Asphalt pavement in three courses over the 
defective runways and taxiways. Approximately 50,000 tons 
of asphalt mix was laid to a thickness of 514 inches. One inch 
of fine-aggregate Texaco Sheet Asphalt was laid first, par- 
tially filling cracks and leveling the old pavement. This was 
followed by 3 inches of coarse-graded Texaco Asphaltic Con- 
crete and a 114 inch wearing surface of dense-graded ‘Texaco 
Asphaltic Concrete. 

Houston International Airport’s Texaco-paved runways 
and taxiways combine rugged durability under heaviest air 
field traffic with a high degree of skid-resistance. Both initial 
cost and upkeep cost are lower than for comparable rigid 
paving. Snow melts more rapidly on a dark asphalt surface, 
an important advantage in many parts of the country. 

Whether you are paving an airport, high- 
way, Street or parking area, there is a heavy- 
duty, intermediate or low-cost type of As- 
construction to fit requirements. 

elpful information on all types is supplied Gulf Bitulithic Company 
in two free Texaco booklets which our near- Heusten 
est office will be glad to send you. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago 4° Denver 1 * Houston 1 « Jack ville 2 * Minneapolis 3 + Philadelphia 2+ Richmond 19 
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steel bridges 


for America on the move 
by 


Pittsburgh-Des Moines 


Steel highway bridge construction for today’s most 
exacting requirements is a major PDM activity. 
With fabricating plants in Pennsylvania, Iowa and 
California, and an efficient field organization ex- 
perienced in all phases of bridge construction, 
dependable nation-wide service is provided. Con- 
tracts include foundation work, pile driving, and 
concrete work as required. Let us quote on your 
upcoming projects. 


PITTSBURGH * DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTACLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices at: 


PITTSBURGH ey + 3470 Neville Island DESMOINES(8)...971 Tuttle Street 
NEWARK (2) . . . 251 Industrial Office Bidg. | DALLAS(1)..1275 Praetorian Bidg. 
CHICAGO (3), i374 irst National Bank Bide. SEATTLE .......578 Lane Street 
EL MONTE, CAL.........P.0.Box 2068 | SANTACLARA, CAL.,677 Alviso Road 


4 


Prestressed, Precast Concrete Speeds 


Building of Lake Pontchartrain Bridge 


Above, a few of the 4,886 prestressed concrete piles 
used on the Lake Pontchartrain Causeway. Below, one 
of the 2,246 prestressed, precast concrete bridge spans. 
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The world’s longest overwater highway bridge, the 
24-mile Lake Pontchartrain Causeway was to be con- 
structed in 23 months. This was a difficult contract 
by any method of building. By employing precast 
concrete units the job was completed four months 
ahead of schedule. 


The early completion of this tremendous job was 
made possible by employing mass-production, assem- 
bly-line techniques and by designing the structure so 
that only three basic types of precast concrete units 
were required. These were (1) hollow cylindrical 
prestressed piles, 54-in. dia. and averaging 88 ft. in 
length, (2) precast reinforced concrete pile caps and 
(3) prestressed, precast concrete deck spans each 
56-ft. long and 33-ft. wide. 


Whether building long bridges or a number of 
short bridges, the use of precast concrete members 
offers unusual speed and economy. These factors have 
extra significance in view of the thousands of bridges 
and similar structures that will be required on the 
National System of Interstate and Defense Highways. 


For additional information regarding the use of 


precast and prestressed concrete write for free data 
today. Distributed only in the U.S. and in Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept.A6-13, 33 W. Grand Avenue, Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete. ..through scientific research and engineering field work 
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REYNOLDS ALUMINUM 


Defies rust, resists sea air, assures long life and lowest maintenance for 


SIGNS, SIGN POSTS & STRUCTURES, 


Overhead signs increase visibility with fast moving 
traffic. Structures like this triangular truss are easily 
constructed with Reynolds Aluminum pipe and tubing. 


s Aluminum extruded panels. Interlockin wor nnn 


joints speed erection and accident repair. Exceptionally strong and rigid — 
back bracing on large signs unnecessary. Descriptive catalog available. 


Standard road signs use posts and sign 
blanks of Reynolds Aluminum. Write for 
folder detailing 30 shapes and sizes. 


See “CIRCUS BOY”, Sundays, NBC-TV Network. 
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Superhighway signs made of Reynold 


BRIDGE RAILINGS, LIGHTING STANDARDS 


Consulting Engineers—Howard, Needles, Tammen & Bergendoff, Ft. Lauderdale, Fla. 
Bridge Railing Distributors—Monarch Corp., Miami, Fla. 

Bridge Railing and Sign Erectors—Florida Guard Rail Co., Riviera Beach, Fla. 

Sign Fabricators—Traffic & Street Sign Co., Newark, N. J. 

Aluminum Lighting Standards—Pfaff & Kendall Co., Newark, N. J. 


- Florida’s seaside atmosphere is fine for people— 
but it’s rough on metals. That’s why the Florida 
State Turnpike Authority specified aluminum. 
Not only is rust impossible, but these aluminum 
signs, sign posts, overhead sign structures, bridge 
railings and lighting standards are also highly 
resistant to corrosion. Maintenance is thus min- 
imized throughout the long life of these alumi- 
num highway products. And the light weight of 
this strong metal means basic economies in ship- 
ping, handling and erection. See captions under 


product pictures for available literature. For 
names of distributors or manufacturers, call 
the nearest Reynolds Sales Office listed under 
“ALUMINUM” in classified telephone direc- 
tories. Or Reynolds Metals Company, General 
Sales Office, Louisville 1, Ky. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS ALUMINUM 


These Bridge Railings use Reynolds Aluminum 
pipe and cast posts. Wide variety of other 
bridge railing designs also available. Write for 
authoritative 52-page booklet. 


Lighting standards of rust proof Reynolds Alumi- 
num—sturdy, easy to erect, and graceful in style: 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Concrete AND Mareriats Enocineer, M. ASCE; 
B.S.C.E. and registered P.E. 25 years’ back- 
ground as a concrete engineer, and in construc- 
tion materials. In charge of quality contro] as 
laboratory director and as chief of inspection 
forces on various types of construction work, 
and as development and consulting engineer on 
concrete and concreting materials. Desires con- 
nection of mutual advantage which will utilize 
background to full advantage. C-216. 


Frevp Orrice Encineer, A.M. ASCE; M.S.C.E., 
Purdue University, 1955; 35; thoroughly grounded 
in structural engineering theory and practice; 6 
years’ design experience with consultants in 
United States. American citizen. B.S.C.E., Uni- 
versity of Vienna. Knows French, German, 
Yugoslavian languages. Single. Desires position 
in South America or Europe. C-217-778-San 
Francisco. 


PLant on Facivities ENGINeERING Manacer, M. 
ASCE; member of American Management As- 
sociation; 48; B.C.E.; registered, New York, 
Michigan and Rhode Island. Manager of plant 
engineering for multi-plant corporation for past 
8 years with heavy experience on new plant de- 
sign and major alterations; 25 years’ experience 
on technical administration in staff capacity on 
ny design and construction. Available June. 
C-218, 


ENGINEER, A.M. ASCE; B.Sc. (London); 33; 
3 years’ civil engineering design, specifications, 
contract administration: Industrial buildings, 
power plants, paper mills; 6 years in all aspects 
of civil construction with contractor; 3 years’ 
mechanical marine operations and maintenance 
(Navy). Flair for writing. Location desired, New 
York City. C-219. 


Srrucrurat on Sanitary Encineer, A.M, ASCE; 
B.S.C.E., M.S.E.; 34; sanitary engineer director 
for 4 years; water supply and sewerage de- 
sign; municipal sanitation, etc. Commissioner of 
public works for 2 years, structural design, 
sewerage, water supply, contracts, administra - 
tion, etc. Location desired, anywhere in United 
States or foreign. C-220. 


100 FARNSWORTH AVE. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


Executive Encuneer, M. ASCE; C.E. ; 47; 
registered professional engineer; 29 years’ ey- 
perience in construction and design management 
(also maintenance) of large-scale structures and 
utilities (all types). No preference as to location. 


Civi Encrneer, J.M. ASCE; B.C.E., 26; P.E. 
Experience in municipal and sanitary engineer- 
ing, including 2% years’ active duty as mainte- 
nance and utilities officer, 1 year graduate study 
in sanitary engineering, and 1 year as city en- 
gineer in town of 16,000. Desires position witli 
responsible consulting sanitary engineering firm. 
Location desired Southeast or West Coast. C-222. 


Civmi Enornesr, J.M. ASCE; M.S.C.E.; 26; 
married; 3 years’ diversified construction ex- 
perience; 2 years’ commissioned overseas service, 
supervisor of 22 design engineers, responsiible for 
construction valued at over $1.5 million, In- 
terested in position utilizing structural or soil 
mechanics — Location open. Available 
in July. C- 


ENGINEER, J.M. ASCE; B.S.C.E.; 24; 
married; 1% years’ varied design experience, 3 
months’ field work on highway inspection. Loca- 
tion desired, small city in Midwest. C-224, 


OR ADMINISTRATION ENGINEERING, A.M. 
ASCE; 69; retired chief, engineering branch, 
U. S. Corps of Engineers, with 40 years’ con- 
struction experience in California, Mexico, and 
South America, desires suitable job in engineer- 
ing or construction. Can design, check, and ad- 
minister projects. Speaks Spanish, and Italian. 
C-225-776-San Francisco. 


(Utilities), J.M. ASCE; B.S.- 
C.E.; 31; married; 3 years’ engineering depart- 
ment of major railroad; 3 years’ supervisory 
position on construction of steam power plants. 
Location desired, southern United States, C-226- 
806-Chicago. 


RecisTERED Ewncineer, A.M. ASCE; 25 
years’ general engineering experience. Recentiy 
sold business. Now desires connection with en- 
gineering or contracting firm, Capable of top- 
level responsibility. Will consider making invest- 


SOUTHWEST RESEARCH INSTITUTE 
at San Antonio, Texas 
—o rapidly growing independent laboratory — in a! healthful, sunny climate— 


has exceptional ee for 
in 
STRUCTURAL RESEARCH ENGINEE 


g, soil and f 


analysis, instrumentation and wind tunnel testing. 


for d 
related to the gas ond mete industries. 


ENGINEERING ANALYST: 
above fields. 


the field of 


for advanced studies ii in structural mechanics, experimental stress wen plate and shell structures, creep 
d ics, fatigue in pressure vessels and mi 
AE 


9g qualifications 


RONAUTICAL ENGINEERS 
lasticity, aerody dynamic and vibration 


.for experimental "theoretical problems in 
lectrical, hydraulic, and structural systems and components, particularly 
+++«sfor research and development of new materials and layered systems to withstand ultra high tempera- 

tures, creep and stress rupture in ferrous —y nonferrous materials, solid state physics. 
. ». with Engineering Mechanics, Applied Mathematics or Applied Physics backgrounds to work in any of the 


If you are experienced in any of these areas and seek the challenge of working independently as a project 
leader on a diversity of industrial and military problems in both fundamental and applied fields, write to: 

S. J. Keane, Manager of Technical Services 

8500 Culebra Road, San Antonio 6, Texas 


METALLURGISTS 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


ment in firm. Location desired, West or foreign. 
C-227-804-Chicago. 


Sanitary Enoineern, J.M. ASCE; B.S.C.E., 
1945; M.S., 1947; 33; 10 years’ experience as 
sanitary design engineer. Public health engineer 
and construction engineer in United States and 
abroad. Licensed. Present location, The Hague, 
Netherlands. Location desired, west or south- 
west. C-228-777-San Francisco. 


Juniog Enorneer, J.M. ASCE; B.S.C.E. and 
B.S. in geology. California Institute of Tech- 
nology; 27; married, veteran; 2 years’ with 
major oil company as petroleum engineer. Strong 
interest in soil mechanics, foundations and en- 
gineering geology. Seeks opportunity to obtain 
civil engineering experience leadiing to a P.E 
license. Location desired, Pacific Coast or over- 
seas. C-229, 


Positions Available 


Fiecp Encrneer for large-type airport terminal 
building, with at least 5 years’ experience in 
similar work, for field and office engineering 
at responsible level, layout, estimating, material 
takeoff and procurement, change orders, co-t 
records, etc. Knowledge of Spanish and Latin 
American experience particularly desirable. Sal- 
ary, $7,000-$10,000 a year depending upon quali- 
fications, plus living expense allowance, travel, 
paid vacation and group insurance plans. Loca- 
tion, South America. F-4702. Reopened. 


Sentor ConsuLtinc Enoineers, 2. (a) One with 
15 years’ experience in engineering, construction 
and organization and administration of highway 
departments, Any foreign experience desirable. 
(b) One with 15 years’ experience in engineering, 
operation and management of railroads. Salaries 
open, Location, Washington, D. C. W-4711 


Assistant CHier Enoineer, 30-45; civil en- 
gineering graduate, with at least 5 years’ rail- 
road engineering and construction experience and 
interested in railroad operations. Housing, school 
and other benefits. Ideal living conditions in 
permanent English-speaking company community. 
Salary, $8,000-$10,000 a year. Company pays 
placement fee, Location, West Indies, F-4734. 


Sanitary Encineer. Must be responsille de- 
signer, capable of taking charge of design of 
small water and sewage treatment plants. Loca- 
tion: Ohio. W-4746. 


Enocrneers. (a) Sanitary Engineer experienced 
in the design of sewage treatment works; would 
also be required to work on water treatment 
plants and other projects in the water and 
sewerage fields. Salary open. Location, upstate 
New York. (6) Engineer’s Assistant for the lay- 
— and inspection of sewer construction. Salary 
op vicinity of Poughkeepsie, N. Y. 


Civi, Encrneer, Structural, 25-45; CE degree; 
preferably licen Experience in structural «de- 
sign of bridges, buildings, and foundations, in- 
cluding stress analysis, required. Will design and 
develop various structural applications of alu- 
minum to satisfy customer requirements or im- 


(Continued on page 126) 
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How to make the most 
of your engineering career 


ONE OF A SERIES 


get into an industry 
™, that’s on its 


Your work loses its sparkle if you're 
worried about next year. Or the year after. 
Where do you find security? In an industry 


that’s on its way up. And in a company 
that has a limitless future before it. 


To cite just one example: Boeing is expanding 

so steadily that today it employs 400% more 

engineers and scientists than 10 years ago. 

; Contracts for commercial jet transports, 
Deen intercontinental jet bombers and military jet 


transport-tankers extend far into the future. 
aed New plants are abuilding—including a vast 


one for producing the Boeing 707, 


America’s first jet transport. 


, a Meantime, Boeing design engineers are 
~J developing years-ahead projects, many in 
- a top secret categories. The future is truly 
J x “I limitless. That’s the beauty of working with 
f a dynamic organization, and in an industry 
like aviation, which is young, with its 


—"s future still ahead. It’s one field in which you 
can still get in on the ground floor. 
gs yt Boeing has openings now for mathematicians, 


physicists, scientists and engineers of ALL 
categories, including civil, mechanical, 
electrical, aeronautical, and related fields. 
Boeing offers you high starting salaries, a 
retirement plan and a host of other benefits— 
plus a selection of young, wide-awake 

] communities in which to live. 


Aviation leadership since 1916 


t 
' Make the most of your engineering career— 
f fill in the coupon and mail it—now ! 


JOHN C. SANDERS, Staff Engineer — Personnel | 
Administrator — Boeing Airplane Co., | 
Dept. D-64, Seattle 24, Wash. 
FRED B. WALLACE, Chief Personnel Engineer — | 
Boeing Airplane Co., Dept. D-64, Wichita 1, Kansas | 
H. A. MILLIGAN, Supervisor, Engineering l 
Personnel — Boeing Airplane Co., Dept. D-64, | 
230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from ! 
which you desire further information about the | 
advantages of a career with Boeing. ! 
| 
| 
| 
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Name. 


Degree(s) 
Address. 
City Zone. 


State 


Tel 


Soc. Sec. No 
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CIVIL ENGINEERS 


DESIGNERS 
DRAFTSMEN 


Opportunity for continuing employment in 
all grades in our design offices located in 
Louisville, Cincinnati, Chicago and Lansing 
for graduate engineers with or without 
experience and individuals with practical 
backgrounds for work on major bridges 
and expressway projects. 

Overtime allowance, annual vacation with 
pay, holiday time, allowance for sick 
leave, insurance and retirement plan, Bive 
Cross available. 

Desirable living and working conditions. 
Ample opportunity for advancement to 
positions of responsibility. 

Please give detailed personal and ex- 
perience record, competent references and 
salary expected in first letter. 


HAZELET & ERDAL 
Consulting Engineers 


405 Commerce Building 
Louisville, Kentucky 


SOUTH DAKOTA 
DEPARTMENT 
of HIGHWAYS 


Engineering 
Opportunities 


Dakota Department of Highways 
staff present permanent opportun- 
ities for Civil Engineering gradu- 
ates in the following classifications 
and salary brackets: 


Structural Designer $5940-7020 
Structural Draftsman $5220-6240 
Civil Engineers (Highway —Survey — 


Design —Construction —Drafting) 
$4980-7020 


Benefits include salary schedule, 
sick leave with pay, paid vaca- 
tions, military leave with pay, 
available hospitalization plan. 


le] 
Professional openings on the South : 
i 


For application forms, contact: ’ 

V. DOODY i 

Personnel Director i 
Department of Highways 

Pierre, South Dakota 


126 


Men and Jobs Available 
(Continued from page 124) 


prove product. Salary open. Location, West 


Coast. W-4750. 


Pustic Works DepartMeNT ENGINEER AND Sv- 
PERINTENDENT for western Massachusetts com- 
munity. Apply by letter submitting résumé of 
education and experience. Salary open, based on 
experience, W-4758. 


Assistant Port Encineer, graduate civil, or 
equivalent, with 4 years’ experience in design 
and construction of port or municipal facilities. 
Salary, $6,000-$7,200 a year, plus benefits. Apply 
by letter sending experience record and refer- 
ences. Location, Florida. W-4772. 


Civit ENnGineer, experienced, for medium-sized 
contracting firm engaged in heavy construction, 
principally highways, airports, bridges. Duties 
will include engineering layout for excavation, 
paving and structures; estimating proposed 
jobs; and computing quantities of work done. 
Work will touch on all operations of company 
and lead to executive position for right man. 
Salary open. Reply by letter giving résumé of 
education, experience and references, Location, 
East. W-4821. 


SrrucruraL Engineer familiar with building 
design as well as bridge design. Salary open. 
Location, Pittsburgh, Pa. W-4842. 


SrrucruraL Enoineer. Must have professional 
engineer’s license in the State of New York; 
some experience in structural design, building 
construction and maintenance of buildings and 
grounds. Will not handle any mehanical items. 
Salary, to start, $9,360 a year, with opportunity 
to advance to $10,322 a year. Location, upstate 
New York. W-4846. 


Associate Proressor for transportation and soils 
engineering in civil engineering department of 


Structural 
Designers 


for 
HIGHWAY 
BRIDGE DESIGN 


PERMANENT POSITIONS 
WITH OPPORTUNITY FOR 
ADVANCEMENT 


COMPANY PAID 
LIFE INSURANCE, 
PENSION PLAN 


BROWN & BLAUVELT 


468 Fourth Avenue 
New York City 


Did you know that 


The Eugincering 
Soccetics Library 


can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but a 
fraction of the value you will 
receive. 


THE ENGINEERING SOCIETIES LIBRARY 
33 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 

Please send me information pamphlet on 


services available, how air mail can ex- 
pedite them, and their cost. 


EQUIPMENT 
DESIGNER 


Established expanding mid- 
western company looking 
for engineering graduate 
with experience in design of 
medium and heavy machin- 
ery. Qualified person would 
ultimately be in charge of 
newly formed department. 
Knowledge of stress analysis 
of static and dynamically 
loaded members necessary. 
Non-destructive testing ex- 
perience desirable but not 
necessary. Customer con- 
tact work will require lim- 
ited amount of travel. 


Box 282... 


Civ1L ENGINEERING 
33 West 39th Street 
New York 18, N. Y. 
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STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 

free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 


Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC. 
ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 


* We are designers of the technical fa- 
cilities;for the Arnold Engineering De- 
velopment Center, operated by our 
subsidiary, ARO, Inc. 
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large eastern metropolitan university. Starting 
salary, about $7,500 for 9 months depending upon 
qualifications, W-4849. 


Assistant Cuier SrrucruraL ENGineer, gradu- 
ate civil. Must have experience in multi-story 
office buildings, for large firm of consulting en- 
gineers and architects. Salary, to $12,000 a year. 
Company will pay placement fee. Location, Los 
Angeles, Calif. W-4867(a). 


Construction ENcineer civil graduate, with 
estimating and construction experience covering 
store buildings. Considerable travel. Salary, $6,- 
000-$8,000 a year. Location, New York, N. Y. 
W-4884. 


Director or Pustic Works, engineering degree 
and license; 5 years’ experience in public works 
required. Starting salary, $9,746 a year. Loca- 
tion, New England. W-4887. 


ENGINEERS, graduates, for design and speci- 
fication writing on highways and airfields. Ap- 
ply by letter giving full details of experience 
and education. Salary, $6,000-$8,000 a year. Lo- 
cation, New England. W-4896. 


Construction Inspector, 35-60; with experi- 
ence on roads and sewers and general municipal 
engineering. Experience in surveying and draft- 
ing also desirable. Salary, to $6,000 a year. Loca- 
tion, central New Jersey. W-4915. 


Senion ENaineer, civil or mechanical graduate 
or equivalent, with 2 to 5 years’ experience cov- 
ering steam electric power plant construction. 
Should be qualified to estimate materials (es- 
pecially piping) from design drawings, expedite 
procurement and deliveries from vendors, assist 
in supervision of installations. Should be familiar 
with high pressure code requirements covering 
welding. Salary to $8,300 a year. Location, west- 
ern Pennsylvania. W-4916 D-3889. 


Sarety ENGINEER experienced in construction 
safety procedure. Ability to instruct and train 
unskilled native help in safety practices. Single 
status. Salary based on recent past earnings, 
plus 25 percent overseas differential, and 20 
percent for overtime for six-day week. Location, 
Korea. F-4921. 


District Encineer, 30-45; either a civil or 
architectural engineering degree, preferably with 
a major in structural design; should have a 
professional license. Experience in design and 
construction in structural steel in a consulting 
engineer's office, with a structural steel fabri- 
eator, a contracting organization or in the teach- 
ing profession; some sales promotion experience; 
design and construction experience in reinforced 
concrete and other structural materials; also 
some trade association experience desired. Salary 
open; insurance and retirement plans offered. 
Some travel. Headquarters, Alabama. W-4930. 


ConstrUuCTION SUPERINTENDENT with experience 
in soil analysis, compaction, base course mate- 
rial and soil stabilization and a knowledge of 
soil engineering and asphalt road construction. 
Preferably some Spanish. Salary, to $10,800 a 
ag plus per diem allowance. Location, Ecuador. 

-4937. 


ENGINeeERS, designers, experienced in va- 
rious phases of highway and/or airfield designs 
and capable of directing small squad of engi- 
neers. Also recent graduates interested in gain- 
ing experience in these’ fields. Salaries open, Lo- 
cation, central Ohio. W-4953. 


TEACHING PersonNnet for courses in structures, 
highways, and fluid mechanics, and specialists 
at assistant or associate professor level. Op- 
portunity to engage in research in engineering 
laboratory. Also openings for graduate teaching 
and research assistants and instructors, with op- 
portunity for advanced degrees. Location, Penn- 
sylvania. W-4960. 


Civit, MECHANICAL on Exvecrrican ENGineer for 
plant engineering department, 32-38, with 8 to 
10 years’ experience in general plant engineering. 
Previous foundry experience desirable but not 
necessary. Will assist the chief plant engineer 
in the overall program. Salary, $8,000-$10,000 a 


(Continued on page 128) 
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your training in 

stress and weight 

can bring you a 
rewarding career in 


AIRCRAFT NUCLEAR 
PROPULSION 


at GENERAL ELECTRIC 


If you’ve been thinking that the 
development of nuclear propul- 
sion systems for aircraft is out of 
your line, you’ve overlooked a 
chance to get into a fast-growing 
field with a wide-open future. 


General Electric’s expanding Air- 
craft Nuclear Propulsion Depart- 
ment, already at the product stage, 
offers a rare opportunity for men 
with sound engineering skills, 
whether or not they have nuclear 
experience. 


Your stress and weight experience 
and ability can be applied to prob- 
lems in aircraft nuclear propulsion 
because... 


General Electric gives you what you 
need to know about the nuclear appli- 
cations of your field... 


... through a full-tuition refund 
plan for university courses leading 
to an M.S. in nuclear engineering 
or any other graduate degree, and 
in-plant training courses con- 
ducted by the top men in the 
nuclear field. On the job you'll 
work with experts who'll guide 
you in applying your present skill 
to the problems at hand. 


COMPREHENSIVE EMPLOYEE 
BENEFIT PROGRAM 


HIGH STARTING SALARIES 
RELOCATION EXPENSES PAID 
PERIODIC MERIT REVIEWS 


Civil Engineers have new horizons 
today. Act now to assure yourself 
the kind of future you’ve always 
wanted in a field that is changing 
the course of aviation history. 


OPENINGS IN CINCINNATI, OHIO AND 
IDAHO FALLS, IDAHO 


Write in confidence, stating salary 
requirements to location you prefer: 


L. A. Munther 
P.O. Box 535 
Idaho Falls, Idaho 


J. R. Rosselot 
P.O. Box 132 
Cincinnati, Ohio 


GENERALQ@ELECTRIC 
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ENGINEERS AND ARCHITECTS 


You Have An Excellent Future Working For 


CATERPILLAR TRACTOR CO. 
The Worlds Leader 


In the field of Crawler Tractors, Motor Graders, Diesel 
Engines, and Earthmoving Equipment 


DUE TO A VAST EXPANSION PROGRAM 
OPPORTUNITIES EXIST FOR: 


Architect: 

Minimum of five years experience. Staff 
position directing design, approval of draw- 
ings and specifications. Coordinating design 
of new plants or major plant addi,ioas. 


Structural Engineer: 

Three to five years experience in design of 
steel and reinforced concrete heavy indus- 
trial structures. 


Assistant Supervising Engineer: 
Responsible for general supervision and 
coordination of contractors in the construc- 
tion of new plant facilities. 


Field Engineer: 

Responsible for concrete and soils work. 
Supervising proportioning, mixing, placing, 
and finishing of concrete, performing soils 
and concrete tests for control. 


Engineering Office Assistant: 
Construction responsibilities associated with 
distribution and evaluation of job costs, 
processing invoices, insurance coverage, 
guarantees, waivers of liens, and general 
clerical work. 


Interested applicants are requested to send 
full particulars of experience and education 
to Mr. P. C. Perry, Professional Employment 
Co-ordinator. 


EMPLOYMENT DIVISION © CATERPILLAR TRACTOR CO. © PEORIA, ILLINOIS 


CIVIL ENGINEERS 


DESIGNERS 


- DETAILERS 


WITH 


Sverdrup & Parcel Engineering Co. 
1134 LOCUST ST., ST. LOUIS 1, MO. 


Attractive positions are available for qualified men who will 
accept responsibility and wish to make a career in design of 
highways, expressways and allied civil engineering works. 
There is ample opportunity for professional advancement based 
upon merit. Salaries are reviewed at regular intervals. Paid 
vacations, sick leave and moving allowance. Excellent Retire- 
ment and Benefit and Hospitalization Plans. 


Overseas openings for graduate civil engineers 
with several years highway engineering experience 


WRITE FULLY TO ABOVE ADDRESS 


Men and Jobs Available 
(Continued from page 127) 


year. Company will pay moving expenses and 
placement fee. Location, Pennsylvania W-4975. 


SrrucruraL Enoineer, steef and concrete con- 
struction, 30-40 preferred, married. Graduate 
structural or civil with 5 to 10 years’ experience 
steel and concrete design, some experience pre- 
paring cost estimates, specifications, contracts, 
field supervision of contruction. For general 
planning of building additions, changes, repairs 
for pulp mills, working drawings of buildings 
of steel, reinforced concrete or timber con- 
struction, preparation of cost estimates, writing 
of contracts, specifications for construction, 
field supervision and inspection of contractor’s 
work on building construction and equipment 
installation. Salary open, plus fringe benefits, 
partial cost of moving expenses. Location, 
Northwest. S-2861. 


Positions Announced 


Army Corps of Engineers. The Phila- 
delphia District has job opportunities 
for engineers in field and office work 
concerned with planning, design, and 
construction of comprehensive military 
and civil projects, such as_ airfields, 
technical buildings and barracks, float- 
ing plant, bridges and reservoirs. Types 
of engineers needed are civil, construc- 
tion, mechanical, electrical, hydraulic 
structure, materials, structural, marine 
and naval architect. Starting salaries 
range from $6,115 to $7,570 per year 
and are supplemented with liberal fringe 
benefits such as retirement plan, in- 
surance, sick and vacation leave and 
others. Further information from Mr. 
Ford, Philadelphia District, Corps of 
Engineers, 2635 Abbottsford Avenue, 
Philadelphia 29, Pa., or telephone col- 
lect, GErmantown 8-5200, Extension 671. 


Army Corps of Engineers. There are 
openings for engineers at the U. S. 
Army Engineer Center, Fort Belvoir, 
Va., under the classification: Bridge 
Engineer, GS-7, 9, 11, salary from $5,- 
335 to $7,035 per year, and Civil En- 
gineer GS-5, 7, 9, 11, salary from $4,480 
to $7,035. Obtain application Standard 
Form 57, from any Civil Service or De- 
partment of the Army Civilian Person- 
nel Office. Mail to Civilian Personnel 
Office, Employment Division, Room 
200A, Building 211, 21st Street, U. S. 
Army Engineer Center, Fort Belvoir, 
Va. 


City of Santa Clara, Calif. Openings 
exist for the positions of Office Engineer 
and Traffie Engineer. Office Engineer, 
25 to 50, with a B. S. degree in civil 
engineering plus 2 years’ experience (in- 
cluding 1 year in supervisory capacity). 
Traffic Engineer must have college de- 
gree or 2 years civil engineering and 2 
years traffic experience (1 year in super- 
visory capacity). Further information 
from W. J. Schwalbe, Administrative 
Assistant, City of Santa Clara, Santa 
Clara, Calif. 
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...we think the right job for you 
is here at Western Electric 


What do we mean by “the right job?” Well, mostly we 
mean there’s a bonafide chance for you to grow at Western 
Electric. 


It figures... in both the work we do and the status of 
the engineer in our company. Fully 55% of the college 
graduates in Western Electric’s upper level of management 
have engineering degrees. 


Keep in mind, too, that we follow a policy of promotion 
from within. And present indications are that at least 
8,000 of our people will be promoted to management jobs 
in the next ten years. 


Now, about our work. The wide range of functions at 
Western Electric includes production, merchandising, pur- 
chasing, installation and other aspects of the overall job. 
To make their technical work effective, many engineers 
participate in these broad managerial functions. 


To keep pace with the ever increasing demand for more 
and better telephone service there’s a constant need here 
for new products, new processes, new ideas. And for young 
engineers and scientists to help with the job. 


Perhaps you'd work in the exciting world of transistors 
..- automation ... electronic switching... printed circuitry 
or one of our many other fields with a future. Or you might 
help with one of the defense contracts the government has 
asked us to take over — major projects like SAGE, the 
continental air defense system, the DEW Line arctic radar 
network, the Nike guided missile system—to which Western 
Electric engineering has made indispensable contributions. 


Whatever your assignment with us — whatever your 
field—you’d be encouraged to move to positions of increas- 
ing responsibilities and rewards...to grow. A full-time 
graduate engineering education program is given new engi- 
neers during working hours to aid them to more easily 
assume a full engineering role in the company. Also, a 
tuition refund plan is provided for out-of-hours study at 
nearby colleges at company expense. 


Certainly you'll want to learn of the specific opportuni- 
ties available to you. To apply, send resume of your edu- 
cation and experience to Engineering Personnel, Room 
1068, Western Electric Co., 195 Broadway, New York 7, 
N. Y. In confidence, if you wish. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Applications for Admission 
to ASCE— 
March 30—April 27, 1957 


Applying for Member 


Ben Ottver Los Angeles, Calif. 

Warren Francis Baker, Boston, Mass. 

Cart Jacos Browne, Balboa Heights, Canal Zone. 

Ciayton, Harrisburg, Pa. 

Joun Buruyre Wicmor Corey, Jr., Chicago, 

RicHarp Lite Crawrorp, Guatemala City, Guate- 
mala. 

Mrnor Eyone Dean, Jackson, Miss. 

Georces Demers, Quebec, P.Q., Canada. 

Jutrus Dorrman, Philadelphia, Pa. 

E.itswortH BarrickLow Downinc, Memphis, Tenn. 

Maumovup Monamep Gapern, Blue Nile Province, 
Sudan. 

Joun Horton, Oklahoma City, Okla. 

Cart Epwarp Jacopson, College Park, Ga. 

James Cartton Key, Roanoke, Va. 

TuHeopore HerMaN KrvurrscHnitt, Jr., 
game, Calif. 

Fu.ton Suerman Mutts, Jackson, Miss. 

XeNoPpHON Murpen, Portsmouth, Va. 

Donato Newron, Chicago, Ill. 

Henry Frank Pererson, Richland, Wash. 

Anprew Rett, Caracas, Venezuela. 

Josepu Santina, Chicago, IIl. 

Herman KennetH ScuramM, Frederick, Md. 

Rosert SchumacHer, Brooklyn, N. Y. 

Rosert Epwarp Smirx, Boise, Idaho. 

Kaare Kopperaa, Norway. 

Kan VaTaNMAL THapaNey, Madras, India. 

Frank Cotes Vaucuan, Richmond, Va. 

Evcent BENJAMIN Wacconer, Wheat Ridge, Colo, 

Joun Henry Wewts, Melrose, Mass. 

JouHn Harry Witson, San Mateo, Calif. 


Burlin- 


Applying for Associate Member 


Satvapor Fiores Acosta, San Antonio, Tex. 
Epwin Leon AntHONY, Rochester, N. 


Georce Corin Port Elizabeth, South Africa. 

Ben Danret Arcutey, Sr., Shreveport, La. 

Heinz Joachim Becker, Cochabamba, Bolivia. 

Water Burr Bennett, Jr., Chicago, 

Hargy Lee Bernaro, Branson, Mo. 

Paut Piette Berry, Rolla, Mo. 

Pui Mivton Corrin, Jr., Millinocket, Me. 

CHARLES FAULKNER CoPELAND, Quesnel, Canada. 

Auprey Cuenowetn Coucter, Birmingham, Ala. 

Herpce Crane, Rolla, Mo. 

Rosert ALvin Cummins, Kansas City, Mo. 

Louis Favero, Sacramento, Calif. 

Oscar FrepricKson, Salem, Oreg. 

Joun JosepH Giteert Jr., Hamburg, N. Y. 

VerNoN Gorman Goeizer, Royal Oak, Mich. 

Harotp Epson Greenwoop, Rolla, Mo. 

Harris, Decatur, Ga. 

Steven Harrison, Baltimore, Md. 

Leonard Gorpon Henpricks, Clawson, Mich. 

Jack Witt1am Hino, Knoxville, Tenn. 

Warner Woopson Hoiitoway, Kansas City, Mo. 

Perer Bryan Roscor JoHNsoN, Ankara, Turkey. 

Joun Lamberton Jones, Silver Spring, Md. 

Jor Paut Jones, Fort Worth, Tex. 

Cartes Howarp Kaun, Raleigh, N. C. 

Ocatvio A. Katavo, Pittsburgh, Pa. 

Joun Louts LaysHock, Pittsburgh, Pa. 

Yum Lee, Oakland, Calif. 

WituiaM Evans Leeoan, Jeffersonville, Ind. 

Evcene ANTHONY LIKANbeR, Chicago, 

Yu-KweneG, Micnaet Lin, Morton, Pa. 

MvuHAMMAD Saveem Maik, Rawa-Spindi, 
tan. 

Jack Trevor Martin, Niagara Falls, Ont. 

James Evpon Miter, Madison, N. J 

Lamon Lamar Moopy, Jr., Baton Rouge, La. 

Harry Wescoar Mosetey, Charleston, S. C. 

Haran Ernest Moyer, Redding, Calif. 

Dee Murrey, Los Angeles, Calif. 

JoHN O’Farrett, Kandahar, Afghanistan. 

Wittiam Hester Ourver, Oahu, Hawaii. 

Laura MarsHatt Patron, China Lake, Calif. 

ApaM Jerome PrenrKa, Chicago, III. 

Luts ALesanpro Prerri-Lavie, Caracas, Venezuela. 

JosepH Epwarp Ptorts, Jr., Willmington, Del. 

Gerorce ANTON Potyn, New York, N. Y. 

Nrxon Westey Powe.t, Duncan, Okla. 

ALEXANDER Rapzrpon, Detroit, Mich. 

Georce RicHarp Rernuart, Napa, Calif. 

James Martin Renk, Chicago, Ill. 

RonaLp Epwarp Ross, Victoria, Australia. 

FREDERICK ALEXANDER Roos, Claremont, Calif. 


Pakis- 


Career 
Civil 


looking for. 


of all companies in the nation. 


You can find at Procter & Gamble the full utiliza- 
tion of your abilities and training that you've been 


If you've been out of college up to 10 years, if 
you're interested in the management of design or 
construction, you'll want to know more about the 
combination of challenging opportunities plus life- 
time security that P & G has to offer you. 

You'll want to know more about the Company that 

© Has been named by AIM as the best managed 


© Has tripled its sales since 1946. 
© Has spent more than 30 million dollars on new 
company construction in the last year. 


For a personal resume ap- 
plication and brochure of 
detailed information about 
P & G, write today to: 
Mr. J. E. Gale 
Engineering Division, 
Procter & Gamble 
Cincinnati 17, Ohio 


Srantey Rosanorr, New York, N. Y. 

Martin ArtHur Satmon, Chicago, Ill. 

Scorr Hotmes Savace, Little Rock, Ark. 

Ramesh CHANDRA Prakash Saxena, Jhansi, U.P., 
India. 

Grorce Rosert Scuevon, Teaneck, N. J. 

Watrer Luke SeicenrHater, Atlanta, Ga. 

Zaner SuHouxkry, Columbia, Mo. 

Currrorp VAUGHN SmitH, Washington, D. C. 

Roy Sutton, Jr., Annandale, Va. 

Cart Henry Unrie, Sr., Glen Burnie, Md. 

Vincent JoHN Ursano, Morrisville, Pa. 

Georce Vomvoris, Athens, Greece. 

Curnton Exiza Wacker, Rolla, Mo. 

Watrer Oxtver Watson, Jr., Pearl Harbor, T. H. 

James Wipmer, Storrs, Conn. 

James JosepH Rolla, Mo. 

Ricard Harotp WiLLiAMSON, San Francisco, Calif. 

JoHN Wycorr, Richmond, Va. 


Applying for Junior 


Gutmttermo Acepo, Ann Arbor, Mich. 

MarcHoos AHMED, Minneapolis, Minn. 

MowamMep ANwarut Hague, Minneapolis, Minn. 

RicHarp Evcene Aten, Urbana, III. 

MaAscareNHAS Barposa po VALLE, Rio de 
Janeiro, Brazil. 

LeRoy Bowser, New York, N. Y . 

ALVIN JEAN Brown, Berkeley, Calif. 

Perer Stantey Bruski, Windsor, Ont., Canada. 

Epwarp Conrad Doerr, San Clements, Calif. 

Wittarp Gercer, II, Kansas City, Mo. 

Martin Lewis JoHNSON, Plainfield, Vt. 

Donato Eucene Kispert, Indianapolis, Ind. 

THomas Cuarves Kotar, Brookfield, Ill. 

Cuin-Sen Lat, Manhattan, Kans. 

Rosert Davin Lyncu, Gloucester, N. J. 

James Emmet LavuGHuin, San Antonio, Tex. 

Donatp CHartes LocHMOELLER, Clayton, Mo. 

Enrique Meyer Orozco, Madison, Wis. 

Avtrrep H. Parmer, Bethlehem, Pa. 

FraNK BELLARMINE MatHews Peres, Sells, Ariz. 

Tatis Menor Samaray, Ashar-Basrah, Iraq. 

Jose ANGEL Santos, Bethlehem, Pa. 

James III, Bethlehem, Pa. 

RayMOND Francis TicKNER, Baytown, Tex. 

Davin ALAN VANHorn, Ames, Iowa. 


SUPERSENSITIVE 
ELECTRONIC EQUIPMENT 


Since 1926 


60/125 feet, 


under 40 lbs. 


Lew 


SURVEY DEPTHOMETER 


MODEL ES 130 « Four scale ranges, 0/65 feet, 


120/185 feet and 
Accuracy + 4 of 1%. Operates on 6 or 12 volts 


COMPLETELY 
PORTABLE 
lightweight 


180/245 feet. 


DC or 115 volts. AC. Single Transducer. Weighs 
Base price of instrument $1175 
F.O.B. New York. 


OTHER PRECISION ELECTRONIC EQUIPMENT FOR 
NAVIGATION AND UNDERWATER SURVEY 
RADIO DIRECTION FINDERS * ECHO DEPTH RECORD- 
ERS « RADIO TELEPHONES * SURVEY DEPTHOMETERS « 
UNDERWATER TV CAMERAS * UNDERWATER METAL 
LOCATORS « RADAR + LORAN + “POWER DIVER” 


Representatives in Principal Seaports 
Brochures Mailed on Request 


BLUDWORTH MARINE 


Division of KEARFOTT COMPANY Inc. 
1500 Main Avenue, Clifton, N. J. 


A SUBSIDIARY OF 


June 1957 * CIVIL ENGINEERING 


| 
Me - 
7 
Engineers 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
q 
| Be 
=I 
= | | 
= 
SINS 
ow | 
} 


Newport News builds wide 
variety of large units 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 


And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
... Carbon, corrosion-resistant alloy, 
clad and other special steels. 


Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager. 
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prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus. 

But most important of all... it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


Newport News 


The 110’6” debutanizer shown above 
and the 150-ton unit (below), a 3-stage 
axial flow compressor, are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . . . bridge caissons, digesters 
or dryer rolls ... you can command the 
services of Newport News for units of 
about any size or shape. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 
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Special Y wall forming system makes for simplified stripping operation. 100% reusability of 


e of | 


all materials. Note complete ab 
on this type of structure. 


normally required for shoring and bracing 


CUTS MATERIAL COSTS with 


Pre-Fab Form System on Sewage Plant Job 


In the construction of the Miami Sewage 
Treatment Plant Job the Paul Smith Con- 
struction Co., of Miami, Florida chose to 
use the Uni-Form Panel System in the 
forming of one million sq. ft. of contact 
area. The contractor estimated that the use 
of the Uni-Form System saved 40 percent 
in material costs alone. \n addition, faster 
form erection with fewer men kept the job 
moving ahead of schedule and reduced 
estimated labor costs considerably. These 
fine results were obtained even though this 
was the contractor's first experience with 
the Uni-Form Panel System. 

This considerable savings in material 
and labor was realized in spite of intricate 
Y wall forming and pipe intersections 
which causes complicated forming prob- 
lems with conventional forming systems. 

Pre-fabricated, ready to use—completely 
engineered to handle most forming prob- 
lems, the Uni-Form Panel System provides 
such advantages as simple assembly — 
minimum one side alignment and bracing 
—automatically accurate wall widths—posi- 
tive internal spreading — faster stripping 
and maximum re-usage to give the con- 
tractor lowest all around form costs. 

Y wall trusses designed to member with 


132 


standard Uni-Form Panels formed a com- 
pletely automatic system for handling the 
special forming problems, and were big 
factors in the economy and speed obtained 
on the job. Simple assembly of Standard 
Uni-Form Panels on the trusses eliminated 
many of the aligning, bracing and spread- 
ing problems usually encountered in Y 


_ wall construction. In addition to simplified 


forming the combination system of stand- 
ard Uni-Form Panels and trusses elimi- 
nated many of the problems normally 
encountered in the stripping of a wall 
section of this type. The contractor was 
well pleased with all phases of his forming 
and stripping operations. 

Why not investigate the many advan- 
tages the Uni-Form Panel System can 
bring to you? Write for the Uni-Form Cat- 
alog — or better yet, send us a set of plans 
for an estimate on your next job. Let us 
prove to you as we did to the Paul Smith 
Construction Co., that the Uni-Form Panel 
System can cut your forming costs. 


UNIVERSAL FORM CLAMP CO. 
1238 N. Kostner Avenue «+ Chicago 51, Illinois 
Branch Offices and Warehouses: 


Los Angeles * San Leandro, Calif. * Houston, Texas 
Cleveland, Ohio * Baltimore, Md. * Atlanta, Go. 


Intricate forming in restricted areas pre- 
sented no problem. Uni-Form Panels erected 
aligned and braced one side eliminated dif- 
ficulties normally encountered in placement 
of reinforcing steel. Note Uni-Form Panels 
around large precast pipe. 


One side aligning and bracing provides 
clear unobstructed working areas increasing 
job efficiency. 


Y wall trusses incorporated alignment, brac- 
ing, shoring and scaffolding requirements. 
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“DEWATER 
SANDSTONE 
WITH WELLPOINTS? ~ 


IT CAN'T BE DONE!” 


“STANG D/D /T!” 


Holding back the mighty 
Mississippi is a king-sized job 
anytime, but it posed a particularly 
tough problem on the St. Anthony 
Falls Lock and Dam project. 
The job called for dewatering and 
support of a crumbly, porous sandstone i 
material on the very edge of the river and 
immediately adjacent to the cellular cofferdam. 
The prime contractors Johnson-Kiewit, together with 
the U.S. Army Engineers supervising the project, made a 
daring decision. They called for Stang wellpoints to 
eliminate the serious piping which developed from the 
river, under the cellular cofferdam and on into the 
excavation area. 
They banked on Stang’s versatility and it paid off. 
The wellpoint installation was highly successful; 
not only eliminating the piping condition, but 
actually lowering the water table below the 
deepest subgrades. 
Call on STANG engineers for experienced 
services and special equipment to solve 
your water handling problems—any 
size, any type, anywhere! STANG engineers 
are on call in your area for consultation 


WRITE FOR BULLETIN 100 C day or night. 


JoHNW. S TANG corporation 


Engineers and Manufacturers of Dewatering Equipment, Wellpoint and Pumping Systems 
Dewatering Planning — Equipment Service 


BELL, CALIFORNIA OMAHA, NEBRASKA TACOMA, WASHINGTON TULSA, OKLAHOMA 
8221 Atlantic Avenue 2123 South 56th Street 2339 Lincoln Avenue 4026 South Urbana Street 
Telephone: LUdlow 2-7421 Telephone: Walnut 7796 Telephone: Fulton 3-3438 Telephone: Riverside 2-6929 


§72 Putting water in its place 
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stories high 
bolted! 


You’re looking at the 38-story Seagram 
Building, at 375 Park Avenue, New York— 
presently the nation’s tallest office building 
to employ high-strength bolting. The bronze- 
clad beauty, trimmed with tinted glass, occu- 
pies the blockfront between 52nd and 53rd 
Streets. Approximately 190,000 Bethlehem 
High-Strength Bolts were used in joining the 
structural members of its 13,447-ton steel 
framework. 

With Bethlehem High-Strength Bolts so 
easy to install, the erection of the steelwork 
was completed in slightly less than six months 
of actual working time. Moreover, because 
of the lack of construction noise, as compared 
with riveting, the structure was recipient of 
New York’s “Quiet City Award.’ 

Bethlehem High-Strength Bolts save erec- 
tion time because they can be installed 
quickly with a holding wrench and a pneu- 
matic impact wrench. They provide joints 
which are permanently tight. They also pro- 
mote safety as there’s no fire hazard involved, 
nor any danger of injury from tossed rivets. 

Bethlehem High-Strength Bolts are made 
of carbon steel. They are heat-treated by 
quenching and tempering, and meet every 
requirement of ASTM Specification A-325. 

If you have any question about Bethlehem 
High-Strength Bolts, feel free to call the 
nearest Bethlehem sales office. Or if more con- 
venient, drop a line to us at Bethlehem, Pa. 


Architects: Mies van der Rohe and Philip Johnson, 
Associate Architects: Kahn & Jacobs; Structural Engi- 
neers: Severud-Elstad-Krueger; Mechanical Engineers. 
Jaros, Baum & Bolles; General Contractor: George A 
Fuller Company; Renting and Managing Agent: Cush- 
man and Wakefield. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Rio Grande De Loiza Dam, a project din 


Puerto Rico Aqueduct and Sewer Authority 


At the new power plant at the Rio Grande De Loiza Dam, depend- 
able Leffel turbines drive the generating units. Located at Trujillo 
Alto in San Juan’s metropolitan zone, this project was constructed 
for adequate public water supply and hydroelectric power genera- 
tion. It includes, in addition to the dam and hydroelectric plant, 
a filter plant and an extensive sanitation system. 

Each of the three Leffel turbines in this station is rated to 
develop 1550.HP under 68 foot net head, speed 327 RPM. The 
view above shows the completed Rio Grande De Loiza Dam and 
hydroelectric plant. The view at the right shows one of the three 
plate steel spiral case turbine units being completed on the assem- 
bly floor of the factory. 

Leffel turbines are dependably and efhciently harnessing water 
power all over the world as they are in Puerto Rico. Leffel designs 
and builds equipment for maximum reliability and efficiency — 
Leffel turbines last longer and do a better job because they’re 
heavier and more rugged. 

Leffel has been producing hydraulic equipment of the finest 
caliber since 1862. Before you plan your next turbine installation, 
whether it’s completely new or the rehabilitation or expansion of 
present facilities write for the complete story. Our experienced 
engineers are ready to put their “know how” at your disposal 
... no obligation. 1100-E 


FREE CATALOG 


THE JAMES LEFFEL & COMPANY 
Dept. C, SPRINGFIELD, OHIO 


Please send me a bulletin on San Juan project and other descriptive 
literature on Leffel hydraulic turbines. 


Name Title 


POWER FOR 95 YEARS [maa City State 
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The job moves along fast 
with Transite and the Ring-Tite Coupling! 


Sectional view of Ring-Tite 
Coupling. Ring is cut away to 
show how rings are compressed 
and locked in grooves—a tight, 
lasting seal! 


Transite Pressure Pipe is light- 
weight and easy-to-handle... 
quickly assembled with the Ring- 
Tite Coupling! 


With Transite® Pipe, installation crews 
move along fast! So fast, they con- 
sistently keep up with the excavator— 
installing pipe as rapidly as the trench 
can be opened. 

Ease of handling and simplified as- 
sembly explain these advantages. Light 
in weight, Transite is easier to truck, 
easier to handle on the job. With the 
Ring-Tite® Coupling only simplest tools 
are needed for joining—pipe ends are 
automatically positioned within the 
coupling to allow for expansion. 


So save while you assure your com- 
munity of top economy, long trouble- 
free performance with Transite. For 
its smooth interior (flow coefficient 
is C=140) often permits selection of 
smaller diameter pipe . . . always keeps 
pumping costs low. And since Transite 
can’t tuberculate, water systems can 
be designed without allowing for future 
flow reduction caused by that form of 
interior corrosion. 


Let us send you further information 
on Transite asbestos-cement Pressure 
Pipe and the Ring-Tite Coupling. Write 
for booklet, TR-160A, Johns-Manville, 
Box 14, New York 16, N. Y. In Can- 
ada, Port Credit, Ontario. 


Johns-Manville TRANSITE PRESSURE PIPE 


PRODUCTS 
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high-speed 


expressways start quicker 
...are completed sooner 
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CONCRETE 
STEEL INSTITUTE 


From coast to coast, highway engineers are find- 
ing that reinforced concrete bridges start quicker 
because all necessary materials and labor are 
readily available from local sources. These faster 
starts, made possible with reinforced concrete, 
save months of delay. 


Furthermore, reinforced concrete is a flexible 
medium that permits an infinite variety of imag- 
inative and graceful designs. You can design 
multiple overpass bridges with bold, dramatic 
lines and soaring curves. Structures built with 
reinforced concrete are rugged . . . highly resist- 
ant to wind, shock, and quake. They are lower 
in first cost and require less maintenance. 


On your next bridge or overpass, design for 
rugged beauty plus economy . . . design for 
REINFORCED CONCRETE. 


Overcrossing located in downt los Angeles 
carrying local city traffic across the 
Harbor Freeway, U.S. Highway 6. 


Designed by the California Division of Highways 
Contractor: Winston Bros., Monrovia, California 


CONCRETE REINFORCING 
STEEL INSTITUTE 
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38 South Dearborn Street, Chicago 3, lilinois 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF 


INTEREST AS REPORTED BY MANUFACTURERS 


New Type Shovel-Crane 


AN ENTIRELY NEW TYPE OF construc- 
tion tool, fully convertible to shovel, 
crane, clamshell, drag and hoe, the mod- 
el SP-107, is a self-propelled machine 
mounted on a short-coupled, square rub- 
ber-tire carrier with 4-wheel drive. It 
requires no outriggers to develop a full- 
rated 7-ton lifting capacity in all posi- 
tions of turntable swing. 

Four-wheel drive is provided on the 
SP-107 along with hydraulic power steer- 
ing of the wheels on one axle. Optional 
equipment provides for hydraulic power 
steering of all 4 wheels, in which case the 
wheels on either axle may be steered 
independently of those on the other 
axle to provide a close-quarter 15-ft turn- 
ing radius, or wheels may be positioned 
in the same direction to permit the ma- 
chine to “crab” sideways. 


Pocket Altimeter- 


Barometer “Thommen” 


IMPROVED AND MORE ACCURATE than the 
previous model of Pocket Altimeter- 
Barometer “Thommen,” types 3D15 and 
3D17 are manufactured by a Swiss firm 
that has had technical experience in the 
manufacturing of precision instruments 
for over 100-yr. 

The main feature of the instrument 
is its easily readable scale which is 
graduated to 50-ft but can be estimated 
to 10-ft. 

No mistake can arise from the in- 
fluence of the temperature and the rig- 
idity and dilation of the aneroid case, 
as the instrument is compensated. 

Generally the altitude indicated is all 
the more accurate because the difference 
in altitude has been covered more rapidly 
and the temperature of the instrument 
is lower. 

Through a special kind of mechanism 
it is possible for the scale to be abso- 
lutely linear over the whole measuring 
range of the instrument and eliminate 
the difficulty which one encounters in 
reading the scales of other instruments 
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The power-take-off on the turntable 
is through an automatic transmission 
and torque converter. This, coupled with 
the single speed transfer case on the 
carrier, provides 3 travel speeds in both 
directions up to 15-mph. For digging 
operations where additional tractive ef- 
fort and off-the-highway travel are de- 
sirable, a simple modification to the 
transfer case permits the addition of 3 
additional speeds in the lower ranges. 

The independent travel provides for 
traveling, hoisting, swinging, and boom 
derricking simultaneously with each un- 
der separate clutch control. The 2 clutch- 
es for controlling forward and reverse 
independent travel are duplicates of the 
hydraulic clutches used elsewhere 
throughout the machine. The Thew 
Shovel Co., CE 6-138, Lorain, Ohio. 


in higher altitudes. 

The inner scales show the dial for 
the barometer. Every 3000-ft indicates a 
different color and one should read the 
scale having the same color as the one 
in the little oval. William Wolff, CE 
6-138, 4051 Maybelle Ave., Oakland 19, 
Calif. 


Volumeter 

THE PUBLIC IS NOW BEING Offered an 
improved Volumeter, Model VM 500A, 
which is being used successfully in many 
State Highway Departments and Uni- 
versities. This versatile instrument may 
be used to make rapid and accurate 
determinations of specific gravity, mois- 
ture content, density, etc. as well as 
performing other useful service in re- 
search work. 

The overall dimensions of the instru- 
ment are approximately 7-in. outside dia 
by 14%-in. high and its weight is 20-lb. 
The gross weight of the instrument and 
accessories in the fitted box is 37-lb. The 
sample chamber dimensions are 3-in. in- 
side dia by approximately 734g¢-in. deep. 


A special instrument Model VM 500B 
designed for testing densities of 4-in. dia 
asphaltic concrete cover has been manu- 
factured with a sample chamber measur- 
ing 4-in. inside dia by approximately 
6%4-in. deep. D. Ballauf Mfg. Co., Inc., 
CE 6-138, 619-21 H Street, N.W., Wash- 
ington 1, D. C. 


Three Bolts Can Do the 
Work of Four 


THREE BOLTS POSITIONED 120-deg apart 
around a common center will provide as 
stable a joint as the conventional pat- 
tern of four bolts arranged symmetri- 
cally, according to their manufacturer. 

Savings in assembly—made_ possible 
by fewer holes to drill and fill—make 
the three-bolt joint more desirable. 

In terms of holding power, the stronger 
the bolt, the less it costs. RB&W engin- 
eers calculate that a dollar’s worth of 
holding power in high tensile bolts costs 
$1.50 when bright cap screws are used 
and $1.65 with machine bolts. 

High tensile bolts, identified by three 
radial dashes on the bolt head, have a 
high carbon content and are heat treat- 
ed to increase strength. They are rated 
at 120,000-psi tensile strength. 

Bright cap screws, identified by their 
bright finish, are produced to rigid di- 
mensional tolerance and are rated at 
68,000-psi. Russell, Burdsall & Ward 
Bolt & Nut Co., CE 6-138, Port Chester, 


Hydro-Fog 

ACCORDING TO THE MANUFACTURER, the 
use of Hydro-Fog, a new, power-driven 
unit designed primarily for spraying con- 
crete forms, saves man hours as it per- 
mits spraying assembled forms in an 
average basement foundation in less 
than 15-min. The unit has a safety fac- 
tor, too. The operator has only the 
hose and a 3-ft spray tube to handle, 
rather than to carry a bulky, off-balance 
pack while catwalking over forms. The 
60-ft of hose provided also permits the 
operator to cover a complete founda- 
tion without having to continually re- 
locate the unit. 

A self-contained, compact unit, Hy- 
dro-Fog is complete with power supply, 
fluid tank and 60-ft of hose. A hand- 
operated hose reel is optional. Pressure 
up to 300-psi, comes from a 72-gph self- 
priming Sundstrand pump driven by a 
2-hp Clinton Gasoline engine. A pump 
by-pass permits nozzle shut-off without 
damaging pump or engine. The tank, 
30-gal capacity, is heavy gauge welded 
steel, and has full length handles on 
both sides to facilitate carrying. Hydro- 
Fog Equipment- Co., CE 6-138, 2500 
North Main St., Rockford, Ill. 
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Along the 425-mile New York Thruway from New York 
City to Buffalo, and the 70-mile extension from Buffalo 
to Erie, contractors have driven nearly 900,000 feet of 
Armco Piling as foundations for bridges and under- 
passes. 

Leading engineers and contractors throughout the 
country have also selected Armco Piling and other 
Armco Construction Products for use on major high- 
ways such as the Pennsylvania Turnpike, Garden State 
Parkway, Indiana Toll Road, Kansas Turnpike, Turner 
Turnpike, and many others. 

There is a size and type of Armco Product to help 
you solve almost any drainage or construction prob- 
lem. Write us for helpful, authoritative data. Armco 
Drainage & Metal Products, Inc., 5107 Curtis Street, 
Middletown, Ohio. Subsidiary of Armco Steel Corpo- 
ration. In Canada: write Guelph, Ontario, Export: 
The Armco International Corporation. 


Armco Het-Cor Pile Shell being driven for overpass on Buffalo-Erie extension 
of New York Thruway. 


ARMCO CONSTRUCTION PRODUCTS 
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EQUIPMENT, 


MATERIALS 


and METHODS 


New Repair Link 

A NEW, EASY-TO-INSTALL “missing link” 
for repairing hoist and drag chains has 
been developed. The Kensington link is 
notable because of its simplicity and 
the ease with which it can be assem- 
bled. It consists of two identical half 
links and a combination key and wedge. 

The half links are inserted through 
the ends of the chain to be joined; then 
when the wedge is driven into place, it 


(continued) 


automatically bends the key and thus 
locks the link together. No welding, 
burning, or riveting is needed. 

Cast of “Supermang,” a high manga- 
nese alloved steel specially developed 
for its extra strength and ability to re- 
sist wear, it is, according to the manu- 
facturer, as strong or stronger than 
other links in the chain since the parts 
are east rather than welded together. 
Kensington Steel, CE 6-140, 505 Kens- 
ington Ave., Chicago 28, III. 


Save 50% 

Floor Space 

by installing 
Wheeler-Economy 
Horizontal Pumps 
Vertically! 


Typical vertical installation of 
Wheeler-Economy Single Stoge, Double 
Suction Pump. These High-Head Pumps, 
usually instolied horizontally, can easily 
be mounted vertically, with o 50% saving 
in floor space. Motor here is located 
directly over Pump, but it could have been 
mounted on a floor some distance 

above Pump. 


How to save floor space is a perennial 
roblem at municipal water works. One 
ieee midwestern municipality solved 
this problem recently when booster 
umps were installed—with an assist 
rom C. H. Wheeler: 


Double Suction Wheeler-Economy 
Pumps were installed vertically instead 
of horizontally, thus saving half the 
floor space! Another advantage of this 
type installation is that vertical pump 
mounting simplifies corner installation 
of pumps, because in many instances 


Cc. H. Wheeler Mfg. Co. 
Economy Pump Division 
19th and Lehigh Avenue, Philadelphia 32, Po. 


0D Please hove o Wheeler-Economy representative contact me. 


© Send me catalog A-155. 
Please send information on 


the discharge elbow can be located at 
90° from the inlet. 


The only change in pump construc- 
tion necessary to change this Wheeler- 
Economy horizontal installation to a 
vertical one, was a quick, easy modifi- 
cation in the placement of the thrust 
bearing on the pump. 


if you have a pump installation involving 
limited space or special features, contact 
your Wheeler-Economy representative, or 
write direct to C. H. Wheeler. 


Centrifugal, Axial and Mixed Flew Pumps + Steam Condensers © Vacuum Equipment 
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Marine Auxiliary Machinery Woclear Products 


Two-Way Hydraulic 
Loader 


FOR THE UTMOST versatility, 
a diesel-powered hydraulic loading shov- 
el, the Merton Two-Way Loader, is self- 
powered up to 13%-mph and can dis- 
charge its bucket at the front or over 
the rear. It provides straight line load- 
ing from stockpile to discharge point to 
afford full mobility and penetration 
without conventional turning and pivot- 
ing, eliminates time-wasting manuever- 
ing, reduces travel, speeds load-discharge 
cycles considerably and lowers wear, 
maintenance and operator fatigue. 

The loader is unique in that discharge 
at both front and rear are fully con- 
trolled, and the height of the discharge 
can be varied from ground level to 9-ft 
in front and from 4-ft 10-in. to 9-ft at 
the rear—an extremely important fea- 
ture for reducing wear and tear on vehi- 
cles being loaded. 


Only two pairs of double-acting hy- 
draulic rams are used to control all 
bucket movements; the main lift rams 
incorporate an effective damping de- 
vice which automatically slows down 
the bucket as it travels over top-dead- 
center, greatly reducing the stresses on 
the ram packings and on the machine 
as a whole. Double acting main rams 
provide positive down digging pressure— 
bucket movement down to 16-ft below 
ground level. Fingertop operated bucket 
hoisting, breaking and travel control are 
completely independent of master clutch. 
Seaboard Equipment Co., Inc., CE 
6-140, 7 Hanover St., New York 5, N. Y. 


Four Wheel Drive Tractor 

A FOUR-WHEEL DRIVE VERSION of the 
335-hp M-R-S200 Tractor is designed 
for hauling over pioneer type terrain, 
the driving front axle combining a high 
degree of mobility with the great trac- 
tion made possible by hydraulic weight 
transfer. 

With ample power, a static weight of 
45,500-lb and large, low-pressure tires, 
the big tractor is capable of providing 
up to 38,200-lb available tractive effort. 

(Continued on page 142) 


June 1957 * CIVIL ENGINEERING 


Vig 
C:H-Wheeler Mfg: Co- 
19TH & LEHIGH AVENUE 
TITLE Philadelphia 32, Pennsylvania 
STATE 


and METHODS 


MATERIALS 


M-R-5200 


An optional differential ratio is avail- 
able providing a maximum available 
tractive effort of 44,100-lb. semi-au- 
tomatic transmission is employed, giving 
the tractor nine forward and two re- 
verse speeds with maximum forward 
speed of 35.18-mph. 

The M-R-S200 four-wheel drive trac- 
tor is recommended as a prime mover to 
self-load scrapers up to 20-cu yd struck 
capacity and for powering scrapers up 
to 30-cu yd struck, 39-cu yd heaped 
capacity when loaded with pusher assist- 
ance. Also available for use with the 
tractor are 30-cu struck capacity 
rear dump rock wagons and 35-cu vd 
struck capacity bottom dump wagons. 
An adjustable tilt and pitch bulldozer 
is available. M-R-S Manufacturing Co., 
CE 6-141 and 142, Flora, Mississippi. 


Automatic Broom 
Re-Fiberer 


THE cOR-A-MATIC THE fastest 
broom winding machine on the market 
today according to the manufacturers, 
who report having observed operators 
strip a 5-ft core in less than one minute 
and filling the same core in less than 
8-min. Voids and unbalance are elimin- 
ated because a solid, continuous mat of 
fiber travels automatically up the feed 
tray through the bending mechanism 
and then to the core. It is an easy one- 
man operation. The operator feeds the 
fiber and the Cor-a-matie does the rest _ 
automatically. Municipal Research & | 
Development Corp., CE 6-141, Jones | 
Building, 1331 Third Avenue, Seattle 1, 
Wash. 


Is 


Vaneaxial Fans 

THE FIRST MAJOR UNDER-RIVER tunnel 
ventilated with vaneaxial fans is sched- | 
uled for completion this fall at the 
mouth of the James River, Va., in the 
Hampton Roads area of Chesapeake 
Bay. 

Heart of the system will be 16 fans 
capable of circulating 1,704,000-cu ft of 
air per min. Mounted vertically, they 
will be located on two man-made islands 
in the 4 mile water crossing between the 
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employed for intake and eight for ex- 
haust duties. 

Sixteen vertical, forced air cooled mo- 
tors, developed by General Electric's 
Medium A-C Motor and Generator De- 
partment, Schenectady, N. Y., power the 
fans. The 8 supply fan motors are rated 
at 300/38-hp, 900/450-rpm and the ex- 
haust fan motors are rated at 400/50-hp, 
1200/600-rpm. General Electric Co., CE 
6-141, Schenectady 5, N. Y. 


Norfolk and Hampton Areas. Stringent 
space requirements were a factor dic- 
tating the use of vaneaxial fans rather 
than the centrifugal tvpe on these is- 
lands. 

The fans, engineered by Joy Mfg. Co., 
New Philadelphia, Ohio, are equipped 
with variable pitch blades for maximum 
versatility in regulating the volume of 
air to be circulated through the 7,500-ft 
long tunnel. Eight of the fans will be 
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/ = civil ENGINEERING CONSULTANTS 


AT YOUR FINGERTIPS IN 


AMERICAN CIVIL ENGINEERING PRACTICE 


IN THREE VOLUMES 
Edited by ROBERT W. ABBETT, Tippetts- Abbett-McCarthy-Stratton, Engineers 


This work presents the fundamental principles, procedures, and data of 
modern civil engineering in concise and usable form, with thousands of illustrations 
from current practice. Replacing Merriman’s well-known American Civil Engineers’ 
Handbook, the new Abbett volumes provide a truly comprehensive, thoroughly up-to- 
date reference — an unparalleled time-saver on the job. 


American Civil Engineering Practice is subdivided into 34 sections, each written by an 
outstanding authority in the particular specialty. Each volume has a convenient edge 
index, for quickly locating any particular section. 


‘Mr. Abbett deserves a note of thanks from civil engineers everywhere for a great con- 
tribution to the civil engineering field.’ — Consulting Engineer. 


Volume I covers metropolitan and community planning, surveying, traffic, highways, airports, 
railroads, soil mechanics and site planning, foundations, earth-work, and tunnels — including all 
necessary mathematical tables. 1956. 1036 pages. 507 illus. $15.00. 


Volume Wi covers hydraulic, sanitary, and harbor engineering. 1956. 937 pages. 648 illus. $15.00. 


Volume Ill covers masonry, reinforced concrete, steel and timber structures. 1957. 1280 pages. 1048 
illus. $25.00. 


Order all three volumes ON APPROVAL now. 


| JOHN WILEY & SONS, INC. | 
| 440 Fourth Avenue, New York 16, N. Y. CE-67 | 
| Please send me AMERICAN CIVIL ENGINEERING | 
PRACTICE to read and examine on approval. (Check vol- 
| umes you want.) | 
| $15.00 | 
| [_] Velume | 
| In 10 days I will return the book(s) and owe nothing, or | will | 
remit the full purchase price(s), plus postage. 
| Name | 
| Address . | 
| Zone... . State 
i] 0 Save postage! Check here if you ENCLOSE payment in | 
| which case we pay postage. Same return privilege, refund | 


guaranteed. 
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Regardless of field conditions, the 
meets highest requirements in 
all around performance 


The N-III makes no compromise 


in accuracy and absolute depend- 
ability. Despite unparalleled pre- 
cision, the instrument is character- 
ized by convenient, rapid set-up 
and operation. 


NOTABLE FEATURES OF THE WILD N-III 


THREE MODELS 


@ STANDARD METRIC — reading direct to .1mm, 
estimation to .0imm. Used with Wild precision 
Invar Rods. 

© SPECIAL INDUSTRIAL—reading direct to .001 inch. 
Used with Wild Stainless Steel Rods, 3-ft. and 
6-ft. long. 

© SPECIAL ENGINEER — reading direct to .0005 ft., 
estimation to .0001 ft. Used with standard level- 
ing rods. 

© Complete range of accessories. 


PRICES: Standard Metric, $560; Special Industrial, $667; Special Engineer, $595. 
Write for Booklet N-Ill. 


WILD HEERBRUGG 


INSTRUMENTS, inc. 


Main at Covert Streets - Port Washington,N. Y. POrt Washington 7 
FULL FACTORY SERVICES 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Steam Generator 

THIS OIL-FIRED STEAM generator is used 
by the Army's Portable Power Reactor 
at Fort Belvoir, near Washington, D. C. 
It produces steam at 600-lb pressure 
and 1100-lb of steam an hour to achieve 
450-deg temperatures needed to make 
certain pre-operation tests of some of 


the equipment in this new atomic pow- 
er-plant. 

The Vapor-Modulatic steam generator 
is quite similar to the automatic steam 
generators the company makes to pro- 
duce steam for heating the nation’s die- 
sel powered passenger trains. Vapor 
Heating Corp., CE 6-142, 6420 West 
Howard St., Chicago 31, IIl. 


Portable Batch Plant 


THE PORTO-BATCHER IS a portable batch 
plant that disassembles into three com- 
pletely roadable trailer units. Produc- 
tion for the new batcher varies from 60 
to 100 batches per hour, depending on 
batch quantities and truck size. An in- 
terlocked batch control with repeater is 
fully automatic. 

Aggregate capacity of the  Porto- 
Batcher is 39-cu yd in four compart- 
ments, 46-cu yd possible with 12-in. 
staked side boards. built-in water 
tank holds 650-gal with a provision 
made for direct connection to pressure 
water. Cement storage will hold 280-bbl. 
Two styles of discharge conveyors are 
available: one with an 8-ft 10-in. above 
ground line clearance for batch trucks; 
a second with an 11-ft 6-in. clearance 
for transit-mix trucks. C. §. Johnson 
Co., CE 6-142, Champaign, III. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Heavy-Duty Fork Lift 


A NEW HEAVY-DUTY FORK LIFT featuring 
hydraulically-operated four-way tilting 
and leveling is capable of lifting 15,000- 
Ib to a full reach height of 14-ft. The 
machine is held suitable for most any 
application requiring reach, high power 
and maneuverability. It is produced as 
an attachment for the Eimco Model 105 
tractor. 


Hydraulically Operated 


For maximum visibility and greater 
work control, the fork lift seats the oper- 
ator at the front of the machine. Uni- 
drive transmission with independent 
track reversal for spin turns, gives the 
fork lift versatility and operating ease 
even under close working conditions. 

The fork lift is interchangeable with 
the Eimco front-end loader attachment 
and was designed to provide a unit flexi- 
ble enough to meet materials handling 
jobs on uneven or sloping ground as 
easily as in prepared storage areas. 
The Eimco Corporation, CE 6-143, 634 
South 4th West, Salt Lake City 1, 
Utah. 


RR Aluminum Grating 


NOW... provide of 
water, wastes, brines and sludges with 


Pre-fabricated ““HYDROMAT” As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. ‘‘HYDROMAT" is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 

. . will expand and contract with soil 
movements without rupturing or 
breaking the seal. Installed over (ex- 
posed) or under earth, concrete, 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. ‘HYDROMAT” 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. “HYDRO- 
MAT” is available in three thick- 
nesses, %”, 44” and 54”, in 4’ widths 
and lengths up to 15’. . . longer 
lengths available on special request. 


A NEW ALUMINUM GRATING that meets For complete instal- ag 7 
the demands of the construction and | lation and technical | 
data write today W. R. Meadows, Inc. 
maintenance industries for heavy and | for your copy of 20 Kimball Street, Elgin, Illinois | 
versatile usage has been announced re- the "HYDROMAT | 
cently by the manufacturer. MANUAL”, Gentleme: . | 
Klemp went into full scale produc- [] send my copy of the "HYDROMAT | 
tion of this aluminum grating on Janu- | MANUAL”. | 
ary 1, 1957 and now has the facilities [] Hove representative call. | 
available to supply all demands. The | 
RR type aluminum grating was espe- NAME TITLE. | 
cially designed to retain the combined : 
advantages of a rectangular opening and Ww. R. MEADOWS, INC. pe 
riveted gratings. This grating remains ADDRESS. | 
structurally rigid regardless of cutouts | 
located in any part of the panel. RR | 20 KIMBALL STREET } ony STATE 
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Reporting on Unusual Surveying Problems and Their Solutions 


Notekeeper; W. & L. E. Gurley, Established 1845 


How to Make a Plumb Board 
for Easier Layouts 


“A couple of years ago, windy days, green rodmen and ter- 
rain hazards were slowing up construction layout,” recalls 
George Guesmer of Minneapolis. “Reference points were 
hidden from the transitman by brush, dirt, concrete and 
construction materials. With the plumb bob swinging in 
the wind, accurate work became impossible. 

“I solved all the problems by making a plumb board. To 
make one yourself, obtain a builders’ three-way plumb and 
level (used in making an ordinary mason’s level) and a 
piece of plywood 14-inch thick, 48 inches long and the width 
of the plumb and level (generally three inches). Drill three 
one-inch holes in the plywood to permit observation of the 
level bubbles from the rear of the plumb board. Paint the 
plywood with a couple of coats of flat white. 

“After the paint has dried, use black waterproof drawing 
ink and a ruling pen to draw a line lengthwise down the 
middle of both sides of the plywood. Graduate the ends of 


Guesmer plumbing back of obstruction (left); offsetting. 


the board in inches—or tenths, if you prefer. The alternating 
black rectangles make it easy to see the vertical line at a 
distance. To preserve the inked lines and to keep the board 
clean, spray the entire board with a clear plastic or brush 
on a clear spar varnish. 

“I found my homemade 48-inch plumb board easy to 
handle and adequate for most work. It’s especially handy 
for offsetting a reference line or measuring a short distance. 
I have run many an accurate, trouble-free mile of line using 
my plumb board, Gurley transits and Gurley levels.” 


“The Surveyor’s Notebook”’ collection is packed with valu- 
able tips like these. More than 40,000 engineers and sur- 
veyors are finding them helpful. Write for your free copy... 
At the same time, why not send us your own story? 


Variable Power, now standard on all Gurley 
transits and levels, permits wide range of 
magnification with one eyepiece. Change 
your magnification to suit weather and light 
conditions. Built-in haze filter. Write for 
“Facts on VP.” 


W. & L. E. GURLEY 


ae 518 Fulton Street, Troy, N. Y. 
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grating is easily cleaned and offers great- 
er durability under severe load condi- 
tions. 

The Rectangular Riveted (RR) Alu- 
minum Grating has been laboratory and 
field tested over a period of 5 years to 
meet exact load conditions. It meets the 
Navy Military Specifications as to de- 
sign and strength and is being installed 
on Navy vessels. Klemp Metal Grating 
Corp., CE 6-143 and 144, 6608 South 
Melvina Avenue, Chicago 38, IIl. 


Specially Designed Plant 
A NEW CONCRETE BATCHING PLANT pro- 
duces over 300-yd per hr with one 
operator in a l-stop or 2-stop set-up. 
The plant, designed especially for the 
road building program, obtains its high 
capacity through a unique system of 
weighing 3 materials for a single batch 
at the same time—sand, coarse aggre- 
gates and cement. It batches accurately 
to rigid specifications and supplies 2 or 3 
dual drum pavers. 


Set-up as a l-stop 


In factory-assembled sections, all 
within legal width for highway trans- 
port, the plant can be moved to the 
most practical batching site and quickly 
erected on timbers or concrete. All batch- 
ing components are permanently housed 
within the bin center section and _ re- 
quire no removal on transport. The elec- 
trical connections are made by simple 
twistlock couplings. 

A 3 pen recorder as optional equip- 
ment produces a continuous record on a 
single chart of the cement, aggregates 
and sand weights, batch designations and 
time of day. Cement silo has facilities 
for direct loading of cement spreader 
trucks. The Noble Co., CE 6-144, 1860 
Seventh Street, Oakland 20, Calif. 
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Industrial 
Track Work! 


* Experienced Engineering Service 
Modern Production Facilities 


* Personalized, Efficient Attention 
to Your Needs 


Call, wire or write West Virginia Works, Connors Steel Division, | 


H. K. Porter Company, Inc., Huntington, West Virginia. 


HKP> CONNORS STEEL DIVISION 
H. K. PORTER COMPANY, INC. 
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Portable Sump Pump 


A NEW, SELF-CONTAINED portable sump 
pump has wide application in the re- 
moval of sewage, sludge, chemicals, oil, 
etc. The pump body, impeller, and 
strainer are made of bronze, to resist 
corrosion and to insure spark-free opera- 
tion. As a result, chemical solutions and 
inflammable or explosive liquids can be 
handled safely. 

Heavy duty thrust and radial bearings 
support the two-part, non-clogging im- 
peller, which is mounted on a stainless 


Requires no Priming 


steel shaft. Bearings are double-sealed 
to protect them and the air motor from 
contamination or damage by dirt or cor- 
rosive liquids. 

Requiring no priming, the pump is 
ready for instant use. It is 19%%-in. high 
and can be passed through a hole as 
small as 9 by ll-in. Any liquid over 
13g-in. deep can be picked up. Solids 
over %-in. are blocked out by the in- 
tegral bronze strainer. 

Pump speeds vary between 3200 and 
3600-rpm, depending upon the head 
against which it is pumping and the 
supplied air pressure. Excessive speed is 
prevented by built-in governor. 
Schramm, Inc., CE 6-145, 900 East 
Virginia Avenue, West Chester, Penna. 
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SONOTUBE® 


help keep cost down! 


Wisner Drive Overpass, New Orleans, La. G. A. Heft & 
Company, Engineers. Keller Const. Corp., general con- 
tractors. Built for City of New Orleans. Photo courtesy 
Lone Star Cement Corp. 


Three-foot diameter 


formed the piers for this overpass! 


At only $8.45 per square foot, the Wisner Overpass was constructed 
for the lowest unit cost in the entire New Orleans grade separation 
program! 


Hollow concrete piers, formed with 36” I.D. SONOTUBE Fibre 
Forms and 18.7” 0.D. SONOVOID Fibre Tubes, support this 1420-ft. 
bridge structure. These piers cap underground piles. 


Save time, labor and money...use low-cost SONOTUBE Fibre Forms 
for the round columns on your next work... order in specified 
lengths or saw to requirements on the job! Available from 2” to 48” 
I.D., up to 48’ long. 


See our catalog in Sweet's 
For complete information and prices... write 


Propucts COMPANY 


CONSTRUCTION PRODUCTS DIVISION 


HARTSVILLE, S. C. 


LOS ANGELES, CAL. 
5955 SOUTH WESTERN AVE. 


MONTCLAIR, N. J. 


REG. US. PAT. OFF. 


14 SOUTH PARK STREET 
AKRON, IND. ¢ LONGVIEW, TEXAS ¢ BRANTFORD, ONT. e MEXICO, D. F. 
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Hydraulic Backhoe 


THE HENRY HYDRAULIC BACKHOE Su- 
per C-10H has beém=approved for use 
with the International Harvester 130 
Tractor. It is particularly suited for use 
with this economical tractor because of 
its ground-gripping feature. The backhoe 
sets its main frame right on the earth, 
putting the entire digging weight on the 
ground rather than on the tractor itself. 
The main frame is raised and lowered 
hydraulically. 

Available with either hydraulic or 
manual outriggers, the Henry makes 9 
feet of ground contact. The boom swings 
in a continuous 160-deg are without the 


Super C-10H 


necessity of resetting pins. It will dig 
from any angle within that arc, and can 
easily swing a load to either side of a 
wide ditch. 

Sixteen bucket sizes are available, 
ranging in width from 12 to 38-in. Stan- 
dard equipment on all Henry Backhoes 
includes full-flow oil filter, double acting 
chromium-plated piston rods, large pins 
and replaceable bushings at all pivot 
points, down pressure relief valve, swing 
cushioning valve, and a sectional spool- 
type control valve in a parallel circuit 
with free oil flow. Henry Manufacturing 
Co., Inc., CE 6-146, 1700 N. Clay St. 
Topeka, Kansas. 


DSM Screen 

THE NEW DSM SCREEN now avail- 
able for the continuous wet screening of 
slurries containing non-fibrous solids is 
particularly adaptable to separations in 
the 8 to 48 mesh range. To date, it has 
been successfully applied to classifica- 
tions in the metallurgical, non-metallics, 
chemical and food industries. Because of 
unique principles of design both screen 
capacity and efficiency are far greater 
than those of vibrating screens. 

Basically it is a concave, horizontal- 
wedge-bar type of screen secured in a 
stationary housing. An integral part of 
the housing is a feed box equipped with 

(Continued on page 148) 
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| FOR PROPERTY LINES, RIGHTS-OF-WAY, PIPE LINES, 
HYDRAULICS TRANSLATIONS | MONUMENTS, BURIED CABLES, CEMETERIES . . . 


To avoid duplication of effort and to bring the hydraulics 
engineer a definitive list of available translations of 
literature on hydraulics, the Committee on Research of 
the Hydraulics Division has prepared "A List of Trans- 
lations of Foreign Literature on Hydraulics.” This ma- 
terial is available as ASCE Manual 35—the latest of a 
renowned series of authoritative publications on civil- 
engineering subjects. This Manual can be ordered by 
clipping this coupon and remitting as indicated below. 


American Society of Civil Engineers 

33 West 39th Street, New York 18, New York M A R K E R S 

Please send ASCE Manual 35. Enclosed is my check for Copperweld* Markers provide per- 

manent, easy-to-locate points of ref- : 
(check one) erence that eliminate troublesome St 
disputes. Economical and easy to cated 
& $1.00 for members Grade.... drive, they can’t rot or rust—won't 

[] $2.00 for non-members splinter, bend or break. Bronze head to steal 
ee can be center-punched and stamped 


for identification. If larger head is 
needed, a 4” adapter is available. 
*Trade Mark 
Furnished in any desired length—in multiples 
of 6 inches. Packed 10 markers to a carton. 
ADAPTER FITS 
COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. MARKER 


Write for Bulletin 144 


single drum 


SPE 
CAR 


double drum 


Carpuller 
consult 
Superior- 
Lidgerwood- 
Mundy—They 
Know How. 


Write for New 24 
page Bulletin C-616 


‘SUPERIOR-LIDGERWOOD-MUNDY CORPORATION. 


Main Office and Works: SUPERIOR, WISCONSIN, U.S.A. 
New York Office, 7 Dey Street, New York 7, N. Y. 
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Waterstop 
in place 


in seconds e 


LABYRINTH WATER- 
STOP after first pour 
has been and 
form removed. The 
grooves receive the 
concrete from the 

pour, provid- 
ing an interlocking 
joint. 


Just a few seconds were needed to nail 
this LABYRINTH WATERSTOP to the 
form...just a few seconds and water 
seepage worries were over before they 
could ever have a chance to start. 


LABYRINTH WATERSTOP forms a 
waterproof bond between: two pours. 
The corrugated ribs bond firmly with 
the concrete. 

LABYRINTH WATERSTOPS are 
made of flexible polyvinyl plastic... 
that has superior weathering qualities, 
is not affected by temperature changes 
and chemical activity. 

LABYRINTH WATERSTOPS are easy 
to work with, can be cut to any desired 
length. “L” and “T” joints can be welded 
with just a hot knife. Find out now how 
your costs can be cut...and end your 
seepage problems. Just mail the coupon 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


Made in Canoda for 
4. ltd. 
Toronto, Ontarie 

PL OT ONE 
WATER SEALS, INC. DEPT. 1 

9 South Clinton Street 

Chicago 6, Illinois 

Send full information and sample 

Cc 
City. 
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both an inlet port and feed spout. The 
latter serves to distribute incoming slur- 
ry across the full width of the screen in 
such a manner that the feed strikes the 
curved surface tangentially. Undersize 
material which passes through the screen 
is collected in the lower part of the 
housing and is discharged through an- 
other port while oversize product flows 
across a lip at the base of the screen. 

The Dorr-Oliver DSM Screen is avail- 
able in 4 standard sizes ranging in width 
from 1 to 4-ft in increments of 1-ft. 
Vertical dimensions of all 4 sizes are 
identical. Capacity is approximately 200- 
gal per ft of width per min when mak- 
ing a 48 mesh separation and as high 
as 500-gal per ft per min in producing 
an 8 mesh separation. Dorr-Oliver Inc., 
CE 6-146 and 148, Stamford, Conn. 


FEED 


N a 


SCREEN 


Available in 4 sizes 


Swanson Ripper 

A NEW TOOL HAS BEEN DESIGNED to cut 
the time and cost factor to a considerable 
degree when it is necessary or advan- 
tageous to rip outside of the width of 
the wheels or outside the cutting width 
of the blade of a motor grader. The 
Swanson Ripper is actually a specially 
designed attachment support boot which 
holds a standard make of ripper shank 
while the work is being performed. 

This unit tool will effectively rip as- 
phalt, hard pan, stratified rock, shale, 
adobe and concrete of reasonable thick- 
ness. It effects a great saving as com- 
pared to other methods now being used. 
It is also highly effective in tight places 
and in hard-to-get-at places, and par- 
ticularly advantageous for cutting close 
to stakes. 

(Continued on page 149) 


GRAVER TANK & MFG.CO.JNC. 
EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware 
Pittsburgh Detroit Chicago Tulsa Sand 
Springs, Oklahoma + Houston « Los Angeles 
Fontana, California « San Francisco 
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Now being manufactured for use with 
the No. 12 Caterpillar Motor Grader, 
both Model 10 and Model 20 can be regardless of velocity 
used with equal effectiveness on either 

the right or left hand side of the ma- 

chine by merely reversing the tool which \ 
is quickly and easily attached to the PARSHALL MEASURING FLUME i 
motor grader moldboard frame. Swanson For open channels in industrial 


Mfg. Co., CE 6-148 and 149, 515 63rd plants, waterworks, irrigation systems, and sewage disposal 
eg Easy to read. Self-cleaning. Low head loss. 


St., San Diego 14, Calif. 
Fig Galvanized steel. Throat widths 3” to 10’. 


Rotary Drill AUTOMATIC CONTROL GATES 
AN UNUSUAL CONSTRUCTION JoB that a REGULATE FLOW, AND WATER LEVELS 
permits a Davey M-8A rotary drill to > «regardless of water supply variation. 


ail, Ends need for 24-hour supervision—prevents water waste, 
BOW field flooding, overflow. No floats, sheaves, motors or cables. 
Hoffman Bros. Drilling Co. in Punxsu- 

aw 

tawney, 20. STEEL FABRICATION SPECIALISTS since 1878. Storage and pressure 


tanks, filter plant piping and industrial equipment fabricated 
from mild steel, stainless, monel, and non-ferrous metals to 


your specifications. 


THOMPSON PIPE & STEEL COMPANY 


3017 Larimer Street TAbor 5-1241 Denver 1, Colorado 


TP 7-7 


VULCAN 


...the name to remember 
when you specify 
Manufacturers of Pile Driving Hammers and Piling Extractors Since 1852 


In addition to drilling 6-in. building 
support holes, the M-8A is used to lift 
piling into position and then to drive 
it into place. The latter operation util- | 
izes a large circular weight welded to | 
the upper end of 15-ft of 3-in. pipe. 
This is lifted by the draw-works of the 
drill above the center of the piling and | 
then released. The resultant impact, 
when repeated, supplies sufficient force 
to firmly seat the piling. 

The M-8A is also adaptable to water 
well drilling, core drilling, structure test- 
ing and shot and blast holes. The unit, 
which uses both compressed air and 
high pressure water for drilling, has a 
rated capacity of 6%4-in. holes up to 
300-ft with air and 1,000-ft with mud. 
‘CE £ IRON WORKS INC. 327 North Bell Avenue, Chicago, U.S.A. 
6-149, Kent, Ohio. 


or buy 


| PILE DRIVING HAMMERS 
and PILING EXTRACTORS 
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CONCRETE CAST 
AGAINST LUMBER 


CONCRETE CAST 
AGAINST FIR PLYWOOD 


CONCRETE 


THESE PHOTOS tell the story. Fir 
plywood reduces fins and joints to an 
absolute minimum .. . forms smoother, 
better looking concrete . . . cuts finishing 
time and costs. Fir plywood forms cut 
application time and costs, too. Interior 
PlyForm® grade gives up to 10-12 re- 
uses; Exterior Ply Form” 25 or more; 
Overlaid plywood as many as 200! 


== 


specify 
Fir Plywood 


FORMS 


FREE: New portfolio to 
help you design and use 
fir plywood forms. Con- 

| tains complete specifica- 
tion, construction and 
design data. 


DOUGLAS FIR reece? ASSOCIATION | 
Dept. 145, Tacoma 2, Was | 
Please send new Fir cee Concrete Form 
Portfolio. (Offer good USA only) | 
| 


Name 


Firm 


| 


City 


150 
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Portable Pipe Rotators 

ILLUSTRATED IS THE NEW M-15 portable 
pipe rotators recently introduced by the 
manufacturer. These units, consisting of 
one variable speed powered rotator and 
one idler rotator, are used to rotate 
pipe and cylinderical shapes of flame 
cutting and welding operations. 

All wheels on both power and idler 
units are rubber tired. Capacity of one 
power and one idler unit is 1500-lb 
total load. More than one idler can be 
used where long joints of pipe are to be 


welded or where load capacity needs to 
be increased. 

Wheel centers on both power and 
idler units are fixed, requiring no ad- 
justment on pipe sizes from 2-in. to 24- 
in. Also available is a unit having ad- 
justing spacing to accommodate work 
up to 8-ft in dia. 

Due to the compactness of both units, 
they can be used as portable rotators 
for field use or they can be used in 
shops equipped with 110v a.c. The Webb 
Corporation, CE 6-150, Webb City, 
Missouri. 


New Type Steel Joist 

ADVANTAGES OF UNDERFLOOR electrifica- 
tion and open-web steel joists are com- 
bined in a new product. Use of the Ceco 
Electrical-Channel joists results in quick 
and economical construction and provides 
easy accessibility of signal, telephone 
and electric wiring concealed in ducts 
below the floor. 

Heretofore, complete underfloor elec- 
trification has been restricted to rela- 
tively few buildings because of high 
costs. The low cost advantage of the 
joist lies in the fact that it is essentially 
a shortspan open-web steel joist with the 
conventional top chord replaced by a 
hollow duct. This serves both as a 
structural member and as an underfloor 
electrical distribution duct. Wiring can 
be brought up through the floor at any 
point along the joist where an outlet is 
needed. Ceco Steel Products Corp., CE 
6-150, 5601 W. 26th St., Chicago 50, Il. 


Form Erection Drawings 
for owners of 


In addition to free form erection 

drawings, here are:other benefits 

enjoyed by owners of EFCO Steel 

Forms for concrete construction: 

@ Lifetime steel faces should never 
need to be replaced. 

@ Easy to handle and assemble. 

@ Saves time, material, money. 

@ Low original cost. 


Other forms from Economy are 
available on a rental basis. 


For catalog and full address 
of office nearest you, write: 


Economy Forms Corp. 
H.P, Station, Box 128 DES MOINES, IOWA 


Offices in Kansas City, Mo.; Lincoln, Nebr.; 
Minneapolis, Minn. ; Ft. Wayne, Ind.; Milwaukee, 
Wis.; Chicago, IIl.; Ohio 
Ohio; Metuchen, i 5.3 Rochester, N. Y.: 
Springfield, Mass.; Waltham, Mass.; New York, 
N. 


¥.3 Washington, D. C.; Decatur, Ga.; Bir- 
mingham, Ala.; Charlotte, N. C.; Dallas, Texas; 
Tulsa, Okia.; Houston, Texas; Los Angeles, Cal.; 
Oakland, Cal.; Denver, Colo. 


Nearly 50 years of 
World experi- 
ence. Modern equip- 
ment. Trained crews. 


Test 


An Engineering 
Service 
For Engineers 
By Engineers 


Literature request 
PENNSYLVANIA] 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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You're Not Behind 
The Times 


INSTRUMENT 


Obsolete surveying tools are 
time-consuming, wasteful 
... out of step with modern 
construction equipment 
used on your jobs. 


KERN 


MODERN surveying 
instruments available. Down- 
to-fundamentals, functional 
design . . . maximum 
operational efficiency and 
portability ... reliable 
precision results. 


KNOWN THE WORLD OVER 


tor accuracy, speed, 
reliability, economy. 
Minimum set-up time 
¢ Fast. effortless, simple operation 
¢ Readings at a glance 
¢ Exceptional clarity and contrast 
of image 
* 


For Full Information Write for Brochure V 554- 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


Kern and Only Kern 
Offers You 
The Latest Designs of 


Dr. Henry WILD 


a The FINEST in 
SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. ff 


Grand St., White Plains,N.Y 
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IF You're Behind a | 


Fiuin Contron VaLtves—Each page of 
this new bulletin SM-1 schematically 
shows various piping and valve arrange- 
ments for particular applications, such 
as supply water from source to mill; 
emergency fire protection; spray valves 
for hot strip mills; coke quenching and 


drain valves; preventing flywheel ex- 
plosion and other mill uses. Golden- 
Anderson Valve Specialty Co., CE 6- 
151, 1207 Ridge Ave., Pittsburgh 33, 
Pa. 


“SwitcHinc To Sarety” The story of 
high reliability pressure switches—vital 
“safety centers” in the production of 
modern aircraft, war missiles, and indus- 
trial automation, is told in a new 20-min, 
16 mm color and sound movie. The 
film portrays the concept, design, test- 
ing, manufacture and function of high 
reliability pressure switches which detect 
malfunction and move to correct it with- 
in thousandths of a second. Cook Elec- 
tric Co., CE 6-151, 2700 N. Southport 
Ave., Chicago 14, Ill. 


ALUMINUM Bus Conpbuctor—The most 
complete handbook ever published on 
the properties and uses of aluminum 
bus conductor is now available. The 
280-page work presents facts and figures 
vital to anyone responsible for engineer- 
ing and maintenance of bus installations. 
It contains 69 graphs, tables and photo- 
graphs, presenting essential information 
in easy-to-read, readily useable form. 
There is comparatively little text. Re- 
quest on company letterhead. Aluminum 
Company of America, CE 6-151, 793 
Alcoa Building, Pittsburgh 19, Pa. 


Paving AsSPHALTS—A new §8-page, full- 
color booklet has been issued, describing 
nationwide production and distribution 
facilities for all types of paving asphalts 
and emulsions, plus various types of 
emulsified asphalts for construction in- 
dustry. These include Bitumuls emulsi- 
fied asphalts, paving asphalts, liquid as- 
phalts and industrial asphalts, plus Lay- 
kold asphalt specialty products. Testing 
and research operations plus technical 
field services are highlighted and illus- 
trated in the booklet. American Bitu- 
muls & Asphalt Co., CE 6-151, 200 Bush 
St., San Francisco 11, Calif. 


Sree, FapricaTING—A new 12-page two- 
color booklet describes and _ illustrates 
equipment fabricated recently, broken 
down into fabrications for steel mills, 
such as buckets, water cooled doors and 
frames, hooks, etc.; for chemical and 
petroleum processing plants, heat ex- 
changers, columns, jacketed stainless 
steel tanks and kettles, etc. Several pages 
are devoted to a description of the two 
McGregor-Michigan plants, facilities, 
steel plate warehousing and specialized 
services. Robert C. Hilprecht, Sales Man- 
ager, McGregor-Michigan Corp., CE 
6-151, 5817 Rivard St., Detroit 11, 
Mich. 


for highway and 
airport paving 


NEW 36-page educational text-book 
catalog, illustrated by 85 photographs, 
diagrams and charts, covers all phases 
of concrete paving plant operation for 
the benefit of highway and airport con- 
tractors and engineers. It features: 


theoretical plant and paver 
production tables 


formula for estimating truck 
requirements 


plan views of plant sites 


pictorial “tours” through typical 
1, 2 and 3-stop plants 


latest developments in 
plant automation 


graphic weight-recording systems 


comprehensive bin-selection guide 
with complete data on capacities, 
heights, weights, charging methods 


@ ground space requirements for 
aggregate stockpiles 


@ other sections discuss cement — 
storage, aggregate-handling systems, 
batching methods, etc. 


This technical catalog makes 
a valuable addition to your 
engineering reference files. 
It’s yours for the asking — 
at no obligation, of course. 


IT'S FREE! 


send today 


C. S. JOHNSON COMPANY 


CHAMPAIGN, ILLINOIS 


Send 36-page concrete paving plants catalog. 


COMPANY .. 
STREET... 


(Koehring Subsidiary) 
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MAYO Tunnel Cars 


... feature practical designs and rugged canstruc- 

tien. All cars can equipped with Mayo’s safe, 

automatic couplers. 

@ Side Dump Car (shown) has 214 cu. yd. capacity. 
24” gage. 

@ Rocker Dump Car. Idea! for sticky muck or wet 
concrete. 1 cu. yd. capacity. 24” gage. 

@ Tunnel Car. Box body is removable and may be 
hoisted to surface to be dumped into truck. 44 
to 2 cu. yd. capacity. 18” or 24” gage. 


FREE Bulletin No. 18 shows car details; 
No. 21illustrates Automatic Coupler. 


TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 


WATTS MICROPTIC ALIDADES 
FINEST IN THE FIELD 


For swift accurate field mapping and surveying, lead- 
ing surveyors rely on the Watts Microptic Alidade. 
The Watts Alidade is highly accurate, compact, light 
weight, versatile and dependable. See the advanced. 
design Watts Microptic Alidade with exclusive pillar 
levelling ot your nearby Dietzgen Dealer. Made by 
Hilger & Watts, Ltd., London; sold and serviced in 
the United Stotes by the Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago + New York + San Francisco + New Orleans 

Los Angeles + Pittsburgh - Washington - Philadelphia 

Milwaukee + ttle + Denver - Kansas City + Cincinnati 
Deolers in All Principal Cities 


PaneL MetHop—A new manual on 
Armco Steel Building features the 
Steelox panel method of construction. 
More than 5,000 building sizes meet 
every space need. Some of the buildings 
described and illustrated are S-2 frame- 
less, S-3 rigid frame, shed roof, and util- 
ity. Accessories and special features are 
covered in some detail. Among listed 
advantages are simplified panel construc- 
tion, neat appearance, little or no main- 
tenance, and ease of expansion, rear- 
rangement or relocation. Write for 
Manual SX-14456. Product Information 
Service, Armco Drainage & Metal Prod- 
ucts, Inc., CE 6-152, Middletown, Ohio. 


IH TD-24 Matmer—An_ §8-page, two- 
color pamphlet, “Boss Of The Big 
Jobs,” emphasizes the solid framework 
of the 200-hp TD-24, its planet power 
steering, and the option of torque con- 
verter or gear drives. Line drawings illus- 
trate components of the torque converter 
drive system, the main frame, and a cut- 
away exposure and explanation of the 
planet power steering system. Diagrams 
indicate steering clutch positions when 
operator desires unit to make gradual, 
feathered or pivot turns. Folder CR-565- 
G, International Harvester Co., CE 6- 
152, Construetion Equipment Div., 180 
N. Michigan Ave., Chicago 1, IIl. 


Seatine Jo1nts—The Joint Sealer Manu- 
facturers Association, through the coop- 
erative effort of the member companies, 
have published a brochure “Joint Sealing 
Manual,” which pertains to the sealing of 
joints and cracks in concrete and bitu- 
minous pavements. This technical book- 
let provides the engineer, architect, con- 
tractor, engineering student and others 
with authoritative up-to-date informa- 
tion concerning the materials, equipment 
and methods used in sealing joints and 
cracks in concrete pavements. Servicised 
Products Corp., CE 6-152, 6051 West 
65th St., Chicago 38, Ill. 


EartH Drittinc AccEssorIEsS—A handy 
catalog-packet has combined descriptive 
literature for the convenience of con- 
tractors, aggregate prospectors, state and 
government highway departments and 
others in the soils engineering and soils 
testing fields) The main body of the 
catalog is devoted to Mobile’s extensive 
line of earth drilling accessories includ- 
ing augers, core barrels, drilling heads 
and bits, winches, couplings and other 
equipment. Pockets on the inside front 
and back covers carry additional litera- 
ture on the company’s complete line of 
mobile rotary drilling rigs, as well as the 
story of Mobile’s soil and foundation 
engineering service. Mobile Drilling, Inc., 
CE 6-152, Dept. 19, 960 N. Pennsyl- 
vania St., Indianapolis 4, Indiana. 


ORPORATION 


Photogrammetric 
Engineering 


Advances starting time. 


Conserves engineering 
manpower. 


Produces fast but 
factual data. 


Is economical but exact. 


1101 LEE HIGHWAY, ARLINGTON 9, VIRGINIA 


SPEAKING 
Can Be Easy 


. . . for Engineers, too 


A concise, practical, pocket 
size illustrated manual for bet- 
ter speaking and meetings. Or- 
ganized for your greatest con- 
venience in preparing and 
delivering effective oral presen- 
tations and in con- 
ducting interesting 
meetings. Printed in 
two colors. 


Copies are available 
at 50 cents. Special 
discounts in lots of 
100 or more. 


ORDER DIRECTLY FROM: 
| Engineers’ Council for Professional Develop- | 
| meat at 29 West 39th Street, New York 18, | 

N. Y,. Please send me copies “Speak- 
ing Can Be Easy.” Payment is enclosed. | 
| 
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Films Available 


“Key To THe EmMeratp Empire”—A new 
28-min color and sound motion picture 
telling the story of the construction of 
Lookout Point Dam on the Middle Fork 
Willamette River, is now available for 
showing to schools, clubs and civic 
groups. A 16 mm film the picture traces 
the building of this key unit in the 
Corps of Engineers’ Willamette River 
Basin multiple purpose project and 
Lookout Point’s reregulating unit, Dex- 
ter Dam, three miles downstream. Also 
available for showing are other 28-min 
color and sound films on the Dalles 
Dam, Detroit Dam, Mud Mountain Dam 
and Albeni Falls Dam. Technical Liai- 
son Branch, North Pacific Div., Corps 
of Engineers, CE 6-153, 210 Custom 
House, Portland 9, Oregon. 


“Mopern Metuops For Metats” 
—This new film shows a variety of weld- 
ing processes and applications, and is 
treated in generally non-technical 
manner, which makes it both interesting 
and informative. Filmed at leading met- 
al fabricating companies, and Linde’s 
laboratories, the 20-min sound and color 
motion picture illustrates the importance 
of the welding engineer in industry. It 
also shows the many factors involved in 
electric welding, and how research, de- 
velopment and engineering serve to pro- 
vide increasingly better methods and 
equipment. Linde Air Products Co., Div. 
of Union Carbide and Carbon Corp., 
CE 6-153, 30 East 42nd St., New York 
ivi, 


“LIFELINES For Civitization”—A brand 
new documentary film which was over a 
year in the making, had its premier 
showing at the AWWA. Specially pro- 
duced for the American Concrete Pres- 
sure Pipe Assoc., the film dramatizes 
the development of water supply sys- 
tems down through the ages. Profes- 
sional actors and authentic sets were 
created for the historical scenes. 16 mm 
prints of the film that has a running 
time of 20-min are available on loan for 
group showing. American Concrete Pres- 
sure Pipe Assoc., CE 6-153, 228 N. La- 
Salle St., Chicago 1, III. 


“On Tue Move”—Release of a new col- 
or-sound 28-min, 16 mm film which deals 
with the subject of transportation; 
points out the important role played by 
shovels, cranes and other road building 
equipment in this important phase of 
civilization progress has just been an- 
nounced. Covered in the film is the gi- 
gantic St. Lawrence Seaway project, 
material handling and general turnpike 
construction. The human interest plot 
projects the story of a student engineer 
who is confronted with a decision as to 
the field he will enter. Baldwin-Lima- 
Hamilton Corp., Advertising Dept., CE 
6-153, Lima, Ohio. 
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“Gunite” is the modern process 
(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 


e Reservoirs 
e Dams 
e Filter Plants 


Sewage Disposal Plants 


@ Tanks 

Stadiums 
Bridges 

Sea Walls 


Swimming Pools, ete. RES 5 U 


FLORENCE, ALA. 1555 Helton Street 


CHICAGO, ILL. 
33 N. LaSalle. Street 


OTHER OFFICES IN 
CHARLOTTE, N. 


Liberty Life Bldg. 


UNITE does it 


times as fast 


the cost 


at 


White FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


NEWARK 5, N. J 
193 Emmet Street 


When it’s better to be safe than 
sorry, engineers investigate under- 
ground conditions. And, that’s ex- 
actly what this Acker TH drill is 
doing — drilling test holes over a 
walled-up section of the old Erie 
Canal preparatory to building an 
overhead express highway. 


For low-cost, dependable sub-soil 
information, try an Acker on your 
next job. Several models available 
with power and type of mounting 
to best serve your requirements. 


Write today for prices and Bul- 
letin 30. CE 


a comlete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 


725 W. Lackawanna Avenue 
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F/S movet 236/A 
PLANIMETER 


EMBODIES THE MOST UP-TO-DATE, 
EXCLUSIVE FEATURES: 


© OPTICAL TRACER 


Provides 2X Magnification 
Eliminates Parallax 
Glides smoothly 


e MAGNIFYING VERNIER READER 


e ADJUSTABLE ARM 


for vernier units from 
0.006 to 0.020 sq. ir. 


ZERO- SETTING LEVER 


more wheel adjustments 
or initial reading subtractions! 


e DUST-TIGHT, SHOCKPROOF CARRIAGE 
18 MONTHS GUARANTEE 


FULL SERVICING BY FACTORY SPECIALISTS 


ACCURACY OF MEASUREMENTS: 0.2% 


A full range of other models 
(polar, linear, fixed-arm) also available 


| 


| 


From the 


MANUFACTURERS 


WOODEN LEAD PENCIL CAM- 
PAIGN: The Eagle Pencil Co., New 
York City, for 101 years a manufacturer 
of quality lead pencils, is mailing a com- 
plete merchandising kit which features 
the slogan “Eagle is on the move” and 
touches on all aspects of its half 
million dollar campaign for 1957. The 
kit is intended to emphasize the un- 
precedented advertising support which 
Eagle is giving its dealers .. . COM- 
PLETES LINE WITH BUDA PUR- 
CHASE: Mobile Drilling Inc., Indian- 
apolis drilling equipment manufacture: 
has purchased the Buda Earth Drill 
Division of Allis-Chalmers Mfg. Co. 
With the addition of this line Mobile 
now ranks among the world’s largest 
manufacturers of such equipment... 
PLANT ADDITION: An $8,500,000 ad- 
dition to the Lincoln Company’s Cleve- 
land, Ohio, plant was commenced in 
April. Built by the Austin Co., the new 
building will cover almost 30 acres... 
STREAMLINED WAREHOUSE: Built 
for Falls Products, Inc., Genoa, IIl., by 
the Normandy Const. Service Inc. with 
the cooperation of Reynolds Metals Co. 
engineers, a new streamlined warehouse 
has a nested-type roof incorporating 40- 
ft clear spans allowing for lateral ex- 
pansion. Of rigid frame construction, 6- 
in. Dow Penta treated poles were used 
covered with 2%-in. corrugated em- 
bossed Reynolds aluminum sheet... 
ANNIVERSARIES: Graver Tank and 
Mfg. Co., Inc. is celebrating its 100th 
anniversary. Starting with the two 
Graver brothers, the firm now employs 
over 4,000 people. Layne & Bowler, Inc., 
Memphis, Tenn., are also celebrating 
their 75th year and new officers have 
been named. William H. Reeves be- 
comes president and James I. Seay who 
has served as president for the past 
twelve years has been named chair- 
man of the board ... OFFICERS 
ELECTED: At a recent meeting of the 
Board of Directors of Infileco, Inc., P. N. 
Engel was elected chairman of the 
board and J. S. Gustafson was elected 
president. For fifty-five years, Mr. En- 
gel has been active president of Infilco, 
founded by his father in 1896. The com- 
pany has grown since then from a 
household faucet filter manufacturer to 


AUTOMATIC 
Sewage Regulator 


Automatic Sewage Regulators control 
sewage flows either by partially or com- 
pletely cutting off such flows to suit head 
or tail water conditions or by “governing”’ 
to discharge a predetermined quantity 
regardless of head or tail water conditicns. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


CORE BORINGS 


for 
Foundations, Dams, 


Bridges and all 


one of the largest designers and pro- 
ducers of high-rate liquid treating 
equipment in the world. Mr. Gustafson 
joined the company in 1951 and has 
been vice president since 1953... 
APPOINTMENTS: John V. 8S. Norton 
has been appointed assistant sales man- 
ager of Bucyrus-Erie Company, South 
Milwaukee, Wis. Mr. Norton has been 
employed in the company’s New York 
office since 1945... Joseph J. Wass 
has assumed the position of Assistant 
to Manager of Manufacturing for the 
Heltzel Steel Form & Iron Co., Warren, 
Ohio. 


F/S DISTRIBUTORS: The A. Lietz Co., 
San Francisco & Los Angeles, Cal. — National 
Blue Print Co., Chicago, Ill.— J. E. Reagan 
Co., Denver, Colo.— Watts Instruments, 
Columbus, Ohio. 

CANADA: Instruments 1951 Ltd. — Ottawa 
— Toronto — Regina — Montreal. 


Send for further information 


FILOTECNICA 


SALMOIRAGHI INC. 


Heavy Structures 


GROUT HOLES 


Tinney Drilling Co. 


Grafton, W. Va. 


41-14 24th Street 
Long Island City 1, N. Y. 
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For instructions and key to abbrevia- 
tions, see next page. Each member is 
entitled to 100 different ‘Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


April 


1222. Sanitary Engineering Education: Air 
Pollution Engineering, by Harvey F. Ludwig 
and Frank A. Butrica. (SA) The increased im- 
portance of air pollution in modern technology 
is creating problems which must be solved. At 
the present time the sanitary engineering educa- 
tion falls short of preparing the engineers for 
solving air pollution problems. A new curriculum 
for specialists in air pollution is outlined. 


1223. Sanitary Engineering Education: In- 
dustrial Wastes Engineering, by Ross E. Mc- 
Kinney. (SA) The current sanitary engineering 
education, with its undergraduate civil engineer- 
ing and graduate sanitary engineering, fails to 
train engineers to solve industrial waste prob- 
lems. The best background lies in chemical engi- 
neering or in the new biochemical engineering. 


1224. Sanitary Engineering Education: ICA 
Assistance in Peru, by Marvin L. Granstrom. 
(SA) The United States, through the University 
of North Carolina School of Public Health and 
under the assistance of the International Cooper- 
ation Administration, has undertaken the task of 
assisting the Universidad Nacional de Ingenieria, 
Lima, Peru, in developing an adequate sanitary 
engineering program. 


1225. Discussions of Proceedings Papers 
959, 1089. (PO) Andre Coyne closure to 959. 
Robert C. Price and T. G. Swennes on 1086. 


1226. Discussions of Proceedings Paper 867. 
(WW) E. D. Butcher, Bailey T. Bardeleben on 
867. Willard P. McCrone closure to 867. 


1227. Discussions of Proceedings Papers 
885, 928, 1002, 1078, 1083, 1115, 1172. (SA) 
V. B. Lamoureux closure to 885. Corrections to 
928. Gerald T. Orlob and Robert G. Butler clo- 
sure to 1002. Ralph Porges on 1078. Claes N. H. 
Fischerstrom on 1083. Thomas R. Camp on 1115. 
Corrections to 1172. 


1228. Discussions of Proceedings Papers 
934, 940, 1079, 1080, 1081, 1145, 1160. (SM) 
Charles R. Foster and W. J. Turnbull closure 
to 934. James F. McNulty closure to 940. Yoshi- 
chika Nishida, S. F. Gisienski on 1079. John A. 
Focht, Jr. on 1080. Ralph F. Reuss; R. B. Peck, 
M. T. Davisson, and Vello Hansen; Raymond 
Lundgren; Lymon C. Reese; E. A. Ripperger; 
Hudson Matlock on 1228. A. Warren Simonds on 
1145. T. H. Wu on 1160. 
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1229. Discussions of Proceedings Papers 
945, 1032. (EM) H. A. Einstein and Huon Li 
closure to 945. Corrections to 1032. William Zuk 
closure to 1032. 


1230. Discussions of Proceedings Papers 
668, 953, 1006, 1038, 1077, 1082, 1114, 1157. 
(HY) Norman H. Brooks closure to 668. Enos 
J. Carlson and Carl R, Miller closure to 953. L. J. 
Tison on 1006. Francis F. Escoffier closure to 
1006. M. B. McPherson and R. G. Dittig; F. 
Paderi on 1038. Ven Te Chow on 1077. Mikhail 8. 
Hanna; M. Gamal Mostafa; Y. M. Simaika and 
N. Boulos on 1082. Ven Te Chow on 1114. Cor- 
rections to 1157. 


May 


1231. Column Design Simplified, by Richard 
H. J. Pian. (ST) A simp'‘e general approach to 
the analysis of columns within elastic range is 
developed. The application to practical design 
problems is simplified by introducing a four- 
quadrant graph, which may be used for column 
design having different degrees of imperfections, 
different end connections, and materials with 
different yielding stresses. 


1232. Inelastic Behavior of Impulsively 
Loaded Beams, by M. J. Greaves and F. T. 
Mavis. (ST) This paper presents useful meth- 
ods of solving design problems involving the mo- 
tion of a beam where (a) the applied load is 
impulsive and (b) the distortions are inelastic. 
A nondimensional characteristic number is pro- 
posed to order and classify many forms of impact 
and impulsive loads on a single basis. 


1233. Analysis of Multi-Story Building 
Frames, by T. F. Hickerson. (ST) The analy- 
sis of a multistory building frame is presented 
based on the slope-deflection theorem. Applying 
statical equilibrium at each joint and in every 
story of the frame gives as many equations as 
unknowns, but solving these equations is pro- 
hibitive. Hence, approximate methods converging 
rapidly toward accuracy are desirable. 


1234. Beam Deflection in Bridges Designed 
for Continuity, by Guillermo Villena. (ST) 


American Society of Civil Engineers 
33 W. 39th St., New York 18, N. Y. 
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This paper presents a formula for deflection at 
any point for continuous beam bridges where the 
beams are of constant moment of inertia and 
constant modulus of elasticity, The formula ap- 
plies also to variable moment of inertia and to 
any number of continuous spans. 


1235. The Relationship of Irrigation to Pub- 
lic Health, by Lloyd E. Myers, Jr. (IR) 
Serious, mosquito-caused public health problems 
exist in many irrigated areas of the United States. 
They are primarily the result of faulty irrigation 
structures and practices which also cause water 
waste, damaged soils, and reduced crop produe- 
tion. 


1236. Pumping Requirements for Leveed 
Agriculture Areas, by H. W. Adams. (IR) 
A method is presented for determining the opti- 
mum pumping capacity requirements for stations 
serving leveed agriculture areas. This method 
takes into consideration the basie hydrologic and 
economic factors. An economic evaluation is pre- 
sented, based on the unit costs of pumping to 
reduce the depth and extent of flooding and to 
reduce the duration of flooding. 


1237. Characteristics of New Type Cargo 
Ships, by Douglas C. MacMillan. (WW) This 
paper examines the design characteristics and 
functional problems of the roll-on, roll-off type 
of ship and of certain lift-on, lift-off types having 
similar basic features. 


1238. Hurricane Design Wave Practices, by 
Charles L. Bretschneider. (WW) Methods are 
presented for allowing a better estimate to be 
made of obtaining hurricane design waves for 
offshore and coastal structures. Two important 
concepts are described, which allow the hurricane 
design wave and its recurrence interval to be 
obtained reliably: The ‘‘Energy Index’ to obtain 
the design hurricane for deep-water wave condi- 
tions, and techniques for computing wind waves 
over a shallow bottom taking bottom friction 
into account. 


1239. Modern Facilities for Ohio River 
Navigation, by James W. Bruce, Dwight W. 
Keller, and James A. Neill. (WW) Because 
of physical deterioration, obsolescence, and in- 
creasing traffic, it is necessary to modernize and 
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replace navigation facilities on the Ohio River 
and certain major tributaries. This paper pre- 
sents the general requirements and criteria es- 
tablishing the characteristics of replacement facil- 
ities now being constructed or in the planning 
stage. 


1240. Mississippi River-Gulf Outlet, by 
William H. Lewis and L. C. Brune. (WW) 
A resume is given of the history and background 
of a project of vital importance to the City of 
New Orleans (La.) and the Mississippi Valley— 
the construction of the Mississippi River-Gulf 
Outlet. The development and costs of the project 
are examined, together with the technical and 
engineering features. However, the content of the 
paper is essentially nontechnical, due to the 
present state of the planning. 


1241. Mobile Harbor and Ship Channel, by 
Harold E. Bisbort. (WW) The Port of Mobile 
(Ala.) is located at the head of Mobile Bay, an 
arm of the Gulf of Mexico having natural depths 
inadequate for deep-draft vessels. This paper 
describes the gradual improvement of the channel 
through the years and traces the history of its 
effect on commercial and industrial activity. 


1242. Mississippi River—Baton Rouge to 
the Gulf of Mexico, by Otis M. Jernigan. 
(WW) The navigation project for deep-draft 
shipping on the lower Mississippi River extends 
250 miles upstream from the Gulf of Mexico. 
The effect of the major features of the project 
on commerce and industry are described and 
related to the proposed New Orleans (La.) tide- 
water channel and other waterway improvements. 


1243. Flood Control for the Mississippi- 
Yazoo Delta, by C. K. Little. (WW) The 
Mississippi- Yazoo Delta is protected from flood- 
ing by the Mississippi River by levees along the 
east bank. However, large areas are subject to 
flooding from interior drainage, runoff, and back- 
water from the river. The Corps of Engineers 
(United States Department of the Army) is 
constructing flood-control works for the area. 


1244. The Constructor’s Problems, by Charles 
E. McKee. (HW) This paper reviews the roles 
of the highway administrator, the engineer, and 
the contractor in an expanded highway program. 
Problems of management are discussed, as well as 
the manner in which many of these problems can 
be minimized. 


1245. Problems of Engineering Manage- 
ment, by Edward J. Donnelly. (HW) En- 
gineering management comprises the direction, 
supervision, and coordination of the design and 
construction phases of a highway program and 
will be a major factor in the successful com- 
pletion of the national highway program. 


1246. Operating Problems of Maintaining 
Uninterrupted Use, by H. George Yeager. 
(HW) The “Interstate System’ of limited 
access highways will provide motorists with the 
most modern routes that can be devised. Unless 
maintenance and maintenance procedures are re- 
vised and amplified to provide uninterrupted use, 
freedom of movement and carrying capacity 
provided by construction will be greatly restricted. 


1247. Legal Problems Relating to Construc- 
tion of Expressways, by Joseph D. Buscher. 
(HW) This paper presents the more impor- 
tant legal problems faced by highway departments 
and engineers in constructing expressways. Treat- 
ed at some length are right-of-way acquisition 
and condemnation for future construction, “‘prior 
entry for construction purposes,” and the right 
to exclude abutting property owners from access, 


1248. Shoreside Facilities for Special Pur- 
pose Ships, by Howard J. Marsden. (WW) 
A brief history is given together with the current 
situation regarding special purpose vessel opera- 
tions and proposed ship construction program, as 
well as the layout, general design criteria, and 
technical analyses of roll-on, roll-off, lift-on, 
lift-off containers and conveyor terminals for 
trailerships, trainships, and containerships, 


1249. Operation Problems on Controlled 
Access, by Charles M. Noble. (HW) The 
paper emphasizes the advantages of the controlled 
access highway and outlines the facilities neces- 
sary to provide for the comfort and safety of the 
public. 


1250. The Use of Technicians in Highway 
Engineering, by Scott H. Lathrop and Francis 
J. Farias. (HW) The importance of making 
the best possible use of nonengineers and engin- 
eering technicians is stressed as being the only 
solution to the problem of the continuing short- 
age of engineering graduates, 


1251. Evolution of the Mississippi Valley 
Flood Control Plan, by John R. Hardin. (WW) 
The development of the lower Mississippi Valley 
flood control plan’ is traced from its beginning 
to the comprehensive plan now being conducted 
by the Corps of Engineers (United States De- 
partment of the Army). 


1252. Navigable Waterways and Industrial 
Development, by Dewitt L. Pyburn. (WW) 
Effects of navigable waterways on industrial de- 
velopment in the South are described together 
with the effects of the availability of water and 
flood protection. Parallel developments of naviga- 
ble waterways and industrial concentrations are 
traced for the Mississippi River and Warrior- 
Tombigbee River and for the Gulf Intracoastal 
Waterway. 


1253. Irrigation-Drainage-Climatology for 
Flat Humid Land, by Harry Rubey. (IR) 
Irrigation, drainage, and climatology are com- 
bined under professional corporate management 
for an engineer-agronomist-climatologist type to 
increase profits greatly on large holdings of flat 
humid lands. 


1254. The Behavior of One-Story Rein- 
forced Concrete Shear Walls, by Jack R. 
Benjamin and Harry A. Williams. (ST) Re- 
sults are given of an investigation of one-story 
plain and reinforced concrete shear walls subject 
to shear forces applied in the plane of the wall. 
Panel proportions and reinforcing and column 
proportions and reinforcing were investigated. 
Some approximate relationships are suggested for 
predicting the load-deflection curves for these 
walls, 


1255. Lateral Load Distribution Test on 
I-Beam Bridge, by Ardis White and William 
B. Purnell. (ST) This paper presents proce- 
dures, results, and conclusions from a strain gage 
test performed on a highway bridge to determine 
(1) the degree of composite action and (2) ef- 
fectiveness of the diaphragms in lateral distribu- 
tion of loads, 


1256. Manpower Problems in the Highway 
Program, by C. E. Fritts. (HW) A program 
of action is necessary to bring more students 
into the civil engineering field to help the better 
placement of men and to place salaries on a 
competitive basis. Positive action must also be 
taken on incentives such as stability of employ- 
ment and advancement, retirement benefits, work- 
ing conditions, health and welfare, and profes- 
sional recognition. 


1257. Discussions of Proceedings Papers 
884, 961, 1103, 1104, 1105. (IR) R. D. 
Goodrich closure to 884. N. B. Bennett, Jr. 
closure to 961. C. L. McGuiness, J. G. Ferris, 
Meyer Kramsky on 1103. Carl Rohwer, Kenneth 
M. Turner, Irvin M. Ingerson on 1104. M. A. 
Selim on 1105. 


1258. Discussions of Proceedings Paper 
1090. (HW) A. H. Brownfield, J. J. Naughton, 
Angel Piccio Villasor, Jr. on 1090. 


1259. Discussions of Proceedings Papers 
851, 973, 1019, 1020, 1022, 1096, 1097, 1101, 
1106, 1108. (ST) Corrections to closure to 
851. Corrections to 973. Roy C. Edgerton and 
Gordon W. Beecroft closure to 973. Milton Brumer 
and C. W. Hanson closure to 1019. M. W. Huggins 
and W. L. Lin closure to 1020. Phil M. Ferguson 
closure to 1022. Arturo J. Bignoli on 1096. Harold 
G. Lorsch on 1097. A, F. Foerster on 1101, I-Chen 
Chang on 1106. Corrections to 1108. 


INSTRUCTIONS KEY TO TECHNICAL 
- ~ ny A member can be registered in two of the Technical Divisions and receive auto- DIVISION SPONSORSHIP 
Such registration will be effective 30 days (AT) Air Transport 
2. In addition to those papers sponsored by the Ditton in which he is registered, » member (CP) City Planning 
is entitled to 100 different papers during aa seal year beginning October 1. (CO) Construction 
mA... — ome we te tion 25¢ each for additional duplicate copies of a paper and for (EM) Engineering Mechanics 
4. Papers should be ordered by serial number. The member should keep a record of papers (HW) Highway 
ordered to avoid unwanted duplication. (HY) Hydraulics 
nnvel Student Chapters, 
members, $40.00; libraries, $ (PO) Power 
TRANSACTIONS. putty selected Proceepincs papers with discussions will be included in Taans- (SA) Sanitary Engineering 
of Transacrions will continue to be the current established (SM) Soil Mechanics and Foundations 
(ST) Structural 
Merveco-grained binding (SU) Surveying and Mapping 
Paper bind 4 (WW) Waterways and Harbors 
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Professional Services 


Listed alphabetically by states 


PRESSURE CONCRETE COMPANY 
Engineers and Gunite Contractors 
Design and Construction of Prestressed 
Tanks and Swimming Pools 


Gunite Restoration and Repairs to 
Concrete Structures 


315 South Court St., Florence, Alabama 


PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 


Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La. 
Washington, D. C. 


JOHN S. COTTON 


Consulting Engineer 


Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
los Angeles e San Francisco e Portland 
Seattle e Salt Lake City e Chicago 
New York e Atlanta e London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD AERIAL SURVEYS, INC. 
Aerial Photography Contour Maps 
Airborne and Marine Geophysics 
Highway Maps City Maps 
224 E. 11th St., Los Angeles 15 
30 Rockefeller Plaza, New York 20 
Chicago, Tallahassee, Boston, Geneva 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations ¢ Laboratory Testing 
Consultants ¢ Engineering Geology 
Construction Supervision 
Offices and Eastern 
Laboratories: Associate: 


2601 South Hill St. George R. Halton 
Los Angeles 7, Calif. Newark, N. J. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation e Reports @ Valuations 
Design ¢ Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


INTERNATIONAL 
ENGINEERING COMPANY INC. 
Engineers 
Investigations e Reports ¢ Design 
Procurement e Field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifica- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
ond Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


351 East Ohio Street, Chicago 11, Illinois 
9% Indi St., G tle, Ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit Subways 
Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


GREELEY AND HANSEN 


Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


NED L. ASHTON 
Consulting Engineer 
Bridges, Swimming Pools, Welded 


Structures and Foundations, Design 
and Strengthening 


820 Park Road lowa City, lowa 


Engineers and Surveyors 


Plane and Geodetic Surveys 
Topographic Maps e Photogrammetry 
Highways, Utilities, Structures | 


8506 Dixon Ave. _ Silver Spring, Md. | 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


COMPANY, INC. 

Highways, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St. 
NW, Washington, D. C. 


CLARKESON ENGINEERING 


EUSTIS ENGINEERING COMPANY 


Foundation and Soil 
Mechanics Investigations 
laboratory Tests 

Reports 


Soil Borings 
Foundation Analyses 


3635 Airline Highway 
Metairie, Lovisiana 


FAY, SPOFFORD & THORNDIKE, 
INC. 
Engineers 
Airports, Bridges, Turnpikes 


Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Bldgs. 


Boston, Massachusetts 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


JACKSON & MORELAND, INC. 
Engineers and Consultont 


Design and Supervision of Construction 


Reports e Examinations e Appraisals 
Machine Design Technical Publications | 


Boston New York 


WHITMAN, REQUARDT 
AND ASSOCIATES 

Engineers 
Sewerage and Water Systems, Highways, 
Airports, Industrial and Power Plants and 

Other Structures 
Reports e Designs e Specifications « 
Supervision 


1304 St. Paul Street Baltimore 2, Md. 


METCALF & EDDY 
Engineers 
Investigations Reports Design 
Supervision of Construction 
and Operation 
Valuation 


Management laboratory 


Statler Building * Boston 16 


HAZELET & ERDAL 
Consulting Engineers 


Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 


Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 


or 
Tunnels, Shafts, Mines, Foundations 
Underground Structures 


7650 S. Laflin St. Chicago 20, Illinois 
Tel: Vincennes 6-6022, -23 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinger Carl A. Metz 

Sub-Surface Investigations, Laboratory test- 

ing, Inspection, Engineering Reports And 
Design of Foundations 

3521 North Cicero Ave., Chicago 41, Ill. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cuba 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


lam already enrolled 
or 

|_| | wish to be enrolled 

in the 

Division and receive auto- 

matically the Journal of 

that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


SAENZ « CANCIO « MARTIN 
Ingenieros 
Design and Supervision 
Structural, Topographic, Soils 
and Hydraulic Engineering 


Ave. de la Independencia 774 
Ensanche del Vedado 
Habana, Cuba 


MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements 
Power Development 
Traffic Surveys 
Flood Control 
Airports 


JENKINS, 


Sewerage 
Water Systems 
Industrial Plants 

Recreational Facilities 
Investigations and Reports 


805 East Miller Street 
Springfield, Hlinois 
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BENJAMIN S. SHIENWALD 
Architectural Consultants 
on 
Engineering Projects 


Design e Supervision e Reports 


85 South Street Boston 11, Mass. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 
Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory « B 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


GARRITY & MOSHER 
Engineers 
Leo V. Garrity L. W. Mosher 
Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 


14050 W. McNichols Rd. 
Detroit 35, Mich. 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Industry, Reports, 
Design Supervision of Construction Investi- 


gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers ¢ Architects ¢ Consultants 


Kansas City, Missouri « P.O. Box 7088 


Phone: DElmar 3-4375 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 


Engineers « Cement Gun Specialists « 
ontractors 
Linings, Encasing, Insulating, Repairing, 
Fireproofing, New Construction 
1301 Woodsweather Rd., Kansas City 5 
2016 West Walnut, Chicago 12, Illinois 
3206 Houston, Houston 9, Texas 
4261 Olive Street, St. Louis 8, Mo. 
Milwaukee and Twin Cities 
Denver New Orleans 


SVERDRUP & PARCEL, INC. 


Engineers ¢ Architects 


Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 


915 Olive Street, St. Lovis 1, Mo. 


417 Montgomery Street, 
San Francisco 4, Cal. 


Is Your Card 
Among These? 


It Should Be 
Write Today For Rates 


HAROLD HOSKINS & ASSOCIATES 
Consulting Engineers 
Sewers and Sewage Treatment 


Paving Water Supply Drainage 
Bridges Airports Reports 
Power Plants Surveys 


Aerial Photogrammetry 


1630 Que St., Lincoln 8, Nebraska 
725-9th St., Greeley, Colorado 


A. L. ALIN 
Consulting Engineer 


5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Contro! 


GOODKIND & O'DEA 


Consulting Engineers 


Design and Supervision 
Foundations, Structures, Highways 


610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, illinois 


GREER ENGINEERING 
Associates 
Foundation Designs and Analyses 
Airchoto Soils and Geclogical Mapping 
Undisturbed Sample Borings 
Field and Laboratory Soil Tests 
Geological Studies for Engineering 
Projects 
Earth Dam Design and Contro! 
98 Greenwood Ave., Montclair, N. J. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, 
Housing and Industrial Developments 


Newark, N. J. 


New York Philadelphia Boston 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dams e Structures 
Foundations Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
625 Eighth Ave., New York 18, N. Y. 
3568 West Third St., Los Angeles 5, Calif. 
516 Ninth St. Sacramento 14, Calif. 
503 Market St., San Francisco 5, Calif. 


BERGER ASSOCIATES 


Consulting Engineers 


Studies Design Supervision 
Expressways Airfields 
Structures Foundations 


177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md. 


JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations e Laboratory Soil Testing 
Foundation Analysis ¢ Airports ¢ Engineering 
Reports and Consultation 


605 Valley Road 
Upper Montclair, N. J. 


8. K. HOUGH 
Consulting Engineer 
Soil and Foundation Engineering 


Investigation, Soil Testing, Design 
Earthworks, Foundations and 
Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. Ithaca, New York 


Site 
Analysis for 
Pavements, 


Professional Services 


Listed alphabetically by states 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


ANDREWS & CLARK 


Consulting Engineers 


305 East 63rd Street 
New York 21, N.Y. 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works e Refuse Dis- 
posal e Drainage e Flood Control e 
Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 

Engineers 

Sewage and Water Works e Industrial 

Wastes @ Refuse Disposal e Municipal Proj- 

ects @ Industrial Buildings e Reports e Plans 

Specifications e Supervision of Construc- 

tion and Operation e Valuation Laboratory 
Service 


75 West Street New York 6, N. Y. 


FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. Y. 


FARKAS & BARRON 
Consulting Engineers 
Designs @ Supervision Reports Highways 
Expressways @ Bridges e Housing e Public, 
Commercial and Industrial Buildings ¢ Special 
Structures, Marine Structures ¢ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


HAZEN AND SAWYER 
Engineers 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control, Reports, Design, 
Supervision of Construction and Operation, 
Appraisals and Rates 
122 East 42nd St., 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 


JOHN J. KASSNER & CO. 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 

and Drainage e Waterfront Construction 

Site Engineering and Recreational Facilities 

Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 

111 Broadway New York 6, N. Y. | 


KING & GAVARIS 


Consulting Engineers 


Bridges Highways Toll Roads 
Arterials Foundations 
Reports Investigations Surveys 


Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning | 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 


THE FOUNDATION COMPANY 
Engineered Construction 
Power Plants  Drydocks Bridges 
Deep Caissons Shipways 
Heavy Foundations 
THE FOUNDATION COMPANY 


57 William Street, New York 5, N. Y. 
BO 9-8111 


HARDESTY & HANOVER 
Consulting Engineers 


Long Span and Movable Bridges, Han- 


over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 


and Reports 
101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expressways and Bridges e Power and 
Industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 

Unified Civil Engineering Services 
Aerial Photogrammetric Surveying and Map- 
ping Seismic Subsurface Investigations, Route 
Studies, Highways, Bridges, Airports, Water 
and Sewage Works.—Reports, Designs, and 

Construction. Supervision. 
One Aerial Way Syosset, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervision 

415 Madison Avo., New York 17, N. Y. 

Phone. El 5-4800 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 


Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


51 Broadway New York 6, N. Y. 
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E, LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19, N. Y. 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 
Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 W. 43rd Street, New York 36, N. Y. 


TIPPETTS ABBETT « 
McCARTHY « STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Repcrts 
Design, Supervison, Consultation 


62 West 47th Street, New York City 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 
Incinerators, Industrial Wastes, 
City Planning 
| 50 Church Street New York 7, N. Y. 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
Location Surveys ¢ Domestic and 
Fereign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


PRAEGER KAVANAGH 


Engineers 


| 126 East 38th St. New York 16, N. Y. 


HAVENS AND EMERSON 

A. A. Burger 

4 H. H. Moseley 

F. S. Palocsay E. S. Ordway 
Frank C. Tolles, Consultant 

Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Woolworth Bidg. 


Iidg. 
Cleveland 14, O. New York 7, N. Y. 


MODJESKI AND MASTERS 
Consulting Engineers 
F. M. Masters 
G. H. Randall J. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 

P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


ALBRIGHT & FRIEL a 
CONSULTING ENGINEER: 

Water, Sewage, Industrial oni and 

Incineration Problems, City Planning, High- 

woys, Bridges and Airports, Dams, Flood 

Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 
Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Decatur, Georgia | 


Ne 


Cc. W. RIVA CO. 

Edgar P. Snow John F. Westman 
Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 

Reports, Design and Supervision 


511 Westminister St. Prov. 3, R. 1. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Doms and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration e Evaluation e Development 

Underground Water Supplies 


308 W. 15th St., Austin, Texas 
Tel. 7-5407 53-4751 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Disposal 


Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- Water Hydrologists 

Underground Water Supplies 
Inv@stigations, Reports, Advice 

307 W. 12th St. 3301 Montrose Bivd. 

Austin 1, Texas Houston 6, Texas 

Phone: GR 7-7165 Phone: JA 2-9885 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations e Airports, Hangars 
Water and Sewage Works 


Design Investigations Reports Surveys 


1200 No. Broad St. Phila. 21, Pa. 


SEELYE STEVENSON VALUE & KNECHT 


Richard E. Dougherty, Consultant 
Manufacturing Plans 
Heavy Engineering 

Structural Mechanica! Electrical 


| 
Consulting Engineers 


| 101 Park Ave. New York 17, N. Y. 


THE OSBORN 
ENGINEERING COMPANY 


Designing Consulting 


Office Buildings 
Field Houses 
Laboratories 


Cleveland 3, Ohio 


Industrial Plants 
Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


More and More Members 
of the Society 
are using this Service. 
Is Your Card Here? 


SEVERUD ELSTAD KRUEGER 
ASSOCIATES 


Consulting Engineers 


Structural Design Supervision Reports 
Buildings Airports Special Structures 


415 Lexington Ave., New York 17, N. Y. 


YULE, ar JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High St. 
Columbus, Ohio 


HUNTING, LARSEN & DUNNELS 
Engineers 


Industrial Plants e Warehouses 
Commercial Buildings e Office Buildings 
Laboratories @ Steel and Reinforced 
Concrete Design ¢ Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
| Havana, Cuba Lima, Peru 
Bogota, Colombia Caracas, Venezuela 


CIVIL ENGINEERING 


CORPORATION 
Design and Surveys e Roads and Streets 
Sewer Systems e Water Works 
Planning @ Airports 
Bridges Turnpikes e Dams 
Executive Offices 
Dillsburg, Pennsylvania 
Washington, D. Pittsburgh, Pa. 
Rochester, N. Y. Saigon, Vietnam 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal e Highways 
Bridges and Airports, Traffic and Parking 
e Appraisals, Investigations, and Reports 
ARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fla. 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Surveys e Design ¢ Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and 
607 Washington St., ding, Pa. 
New York « 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Muricipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 


Branch Office 
Jackson, Miss. Harrisburg, Pa. 


ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundation 
Engineering 
Laboratory Tests 
Reports 


Soil Borings 

Foundation Analyses 
2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design ¢ Supervision 
Surveys e Valuations 
Corpus Christi e HOUSTON « Victoria 
Texas 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation e Reports 
Supervision e Borings and Tests 


| 
2649 N. Main St. Houston 9, Texas | 


NATIONAL SOIL SERVICES 
Consulting Engineers 
Soils e Foundations e Groundwater 
Ralph F. Reuss Ray E. Hurst | 
Soil Borings Laboratory Tests 
Foundation Analyses and Reports 
Groundwater Explorations and Evaluation 


& M. Building Houston, Texas 


ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 


1323 N. Water Street 
Mil kee 2, Wi i 
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Bethlehem Steel Company 
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Bros Incorporated 
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Builders Providence, Division of B-I-F Industries, Inc. . . . 


Cast Iron Pipe Research Association 34 and 
Caterpillar Tractor Co 

Chicago Bridge & Iron Co 
Columbia-Geneva Steel Division 
Concrete Reinforcing Steel Institute 
Connors Steel Division, H. K. Porter Co 
Copperweld Steel Company 


14 and 


Eugene Dietzgen Company 
Douglas Fir Plywood Association 
E. I. du Pont de Nemours & Co., Inc 


Eagle Pencil Co 

Eastman Kodak Company 

Economy Forms Corporation 
Electrovert, Lid 

Fennel Instrument Corp. of America 


Filotecnica Salmoiraghi, Inc 
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Lone Star Cement Corporation 


M & H Valve and Fittings Company 
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Omega Machine Company, Division of B-I-F Industries, Inc. 


Pennsylvania Drilling Co 

Pittsburgh Des Moines Steel Co 
Portland Cement Association 

Posey Iron Works, 

Pressure Concrete Co 
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Raymond Concrete Pile Co 
Reliance Steel Products Company 
Reynold Metals Co 

H. H. Robertson Company 
John A. Roebling’s Sons Corp 


Servicised Products Corp 
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S$. Morgan Smith Co 
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John W. Stang Corporation 
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Tennessee Coal & Iron Division 

The Texas Company 

Thompson Pipe & Steel Company . . 
Tinney Drilling Co 

Union Metal Manufacturing Co 
United States Pipe and Foundry Co 
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Universal Form Clamp Co 
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PARKLAND |, AEF MORIAL KROSPITAL 


2 


Parkland Memorial Hospital, Dallas Texas 
Pozzolith concrete throughout. 

Arch. — Roscoe P. Dewitt; Struc. Engr. — R. L. Rolfe 

Gen. Contr. — Robert E. McKee, General Contractor, Inc. All are from Dallas. 


Top quality concrete... produced most 


advantageously with POZZOLITH 


Although in concrete construction there are spe- 
cial problems which are solved best through the 
use of Pozzolith, there are also many projects, 
like this modern hospital, where Pozzolith was 
employed for the important purpose of pro- 
ducing, most advantageously, uniform, top 
quality concrete. 


Concrete requirements — where difficulties are 
encountered or for day-in and day-out quality 
concrete construction — are best met with Pozzo- 
lith, because Pozzolith is key to the control of: 


1. water content . . . makes possible lowest 
water content for a given workability. 


2. entrained air . . . provides optimum air 
content without sacrificing other desired 
qualities. 


3. rate of hardening . . . provides desired han- 
dling and finishing time under widely varying 
job conditions. 


Any one of our more than 100 seasoned field- 
men will be glad to demonstrate the full 
benefits of Pozzolith for your project, and to 
advise of the availability of Pozzolith Ready- 
Mixed Concrete through more than 1000 quali- 
fied producers. 


Division of American-Marietta Company 


Cleveland 3, Ohio — Toronto 9, Ontario 


Cable Address, Mastmethod, N. Y. 
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GUIDED 
MISSILE 
Dead Center! 


Because an ample supply of water is vital to the 
government guided missile base at Cocoa, Florida, 
authorities installed 160,000 feet of 36” and 64,000 
feet of 24” LOCK JOINT PRESTRESSED 
CONCRETE CYLINDER PIPE. Every joint of 
each 16’ section in this line fits dead center because 
the volumetrically measured rubber gasket exactly 
fills the annular recess in Lock Joint’s self center- 
ing flexible Rubber and Steel Joint. 


How many pounds of rubber were required to seal 


this line? The answer can be computed from the 
figures in the illustration above. 


This is an interesting statistic, but more impor- 
tant is the fact that besides the volumetric 
measurement, careful tests for strength and 
elasticity are made on each rubber gasket before 
it is used. These are only a few of the many 
quality control tests which mark every phase 
of the manufacture of Lock Joint Concrete 
Pressure Pipe. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 


Pressure + Water + Sewer * REINFORCED CONCRETE PIPE °* Culvert + Subaqueous 
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